
 
 Application No. ___A.21-07-012___ 

 Exhibit No.  ___________________ 

 Date ________________________ 

 Witness  Robert Hanford and Mark Insco 

 
 

 

 

 

 BEFORE THE 

 PUBLIC UTILITIES COMMISSION 

 OF THE STATE OF CALIFORNIA 

 

 

 GOLDEN STATE WATER COMPANY 
  
  
 REBUTTAL TESTIMONY 
 

ROBERT HANFORD AND 
MARK INSCO 

 
Volume 2 of 2 

  
 
 
Prepared by: 
GOLDEN STATE WATER COMPANY 
630 East Foothill Boulevard 
P. O. Box 9016 
San Dimas, CA  91773-9016    May 2021 



 

 

 

GOLDEN STATE WATER COMPANY 

REBUTTAL TESTIMONY OF 

 

ROBERT HANFORD AND MARK INSCO 
 
 
 
 
 

ATTACHMENT 1 



AT
TA

C
H

M
EN

T 
1 

1 
of

 1



 

 

 

GOLDEN STATE WATER COMPANY 

REBUTTAL TESTIMONY OF 

 

ROBERT HANFORD AND MARK INSCO 
 
 
 
 
 

ATTACHMENT 2 



ATTACHMENT 2 
1 of 2



ATTACHMENT 2 
2 of 2



 

 

 

GOLDEN STATE WATER COMPANY 

REBUTTAL TESTIMONY OF 

 

ROBERT HANFORD AND MARK INSCO 
 
 
 
 
 

ATTACHMENT 3 



1

ID
YE

A
R

D
ES

C
R

IP
TI

O
N

C
O

M
M

EN
TS

SY
ST

EM
Pr

oj
ec

t 
Le

ng
th

 (f
t)

A
pp

ro
x 

A
C

 
Le

ng
th

 (f
t)

P1
20

21
R

ut
h 

El
ai

ne
 D

r A
re

a 
M

ai
n 

R
ep

la
ce

m
en

t
26

9
10

52
9.

75
66

3
10

50
0

H
yd

ra
ul

ic
s 

an
d 

le
ak

s
10

50
0

P2
20

22
E 

12
th

 S
t

31
7

40
31

.4
03

03
1

40
00

H
yd

ra
ul

ic
s 

an
d 

le
ak

s
40

00
P1

20
21

C
om

m
er

ci
al

 A
ve

 A
re

a 
M

ai
n 

R
ep

la
ce

m
en

t -
 P

ha
se

 2
35

2
36

38
.9

74
46

36
00

O
th

er
36

00
P1

20
21

La
ne

tt 
St

 A
re

 M
ai

n 
R

ep
la

ce
m

en
t

26
9

34
99

.5
92

87
8

35
00

H
yd

ra
ul

ic
s 

an
d 

le
ak

s
35

00
P1

20
21

G
re

en
br

ie
r R

d 
Ar

ea
 M

ai
n 

R
ep

la
ce

m
en

ts
 - 

R
ep

la
ce

 3
,5

00
-ft

 o
f e

xi
st

in
g 

4-
in

ch
 a

nd
 6

-in
ch

 A
C

 p
ip

e 
in

 G
re

en
br

ie
r R

d.
, R

id
ge

27
4

34
12

.1
43

27
5

35
00

H
yd

ra
ul

ic
s 

an
d 

le
ak

s
35

00
P3

20
22

H
ur

le
y 

W
ay

 A
re

a 
M

ai
n 

R
ep

la
ce

m
en

t, 
In

st
al

l a
pp

ro
xi

m
at

el
y 

4,
90

0 
LF

 o
f 8

" P
VC

11
7

49
18

.1
70

29
9

20
00

Ba
ck

ya
rd

 m
ai

n,
 le

ak
20

00
P2

20
22

G
ay

 S
tre

et
 A

re
a 

M
ai

n 
R

ep
la

ce
m

en
t, 

in
st

al
l a

pp
ro

xi
m

at
el

y 
1,

80
0 

LF
 o

f 8
" P

VC
26

9
18

02
.2

53
06

8
18

00
Ag

e,
 lo

ca
tio

n
18

00
P4

20
23

Im
pe

ria
l A

ve
, S

ho
em

ak
er

 to
 P

ai
nt

er
22

0
29

60
.4

24
63

6
15

00
Ag

e,
 lo

ca
tio

n
15

00
P1

20
22

G
ag

e 
St

,  
Al

am
o 

Pl
an

 In
le

t/O
ut

le
t P

ip
in

g,
 In

st
al

l a
pp

ro
xi

m
at

el
y 

20
00

 L
F 

of
 1

6"
 P

VC
.

16
7

19
23

.6
38

81
5

12
50

H
yd

ra
ul

ic
s,

 a
ge

12
50

P1
20

22
Bo

na
vi

st
a 

La
ne

 a
nd

 M
ar

qu
ar

dt
 A

ve
22

0
17

16
.4

07
28

4
10

00
H

yd
ra

ul
ic

s,
 W

Q
10

00
P2

20
22

Al
oh

a 
El

em
en

ta
ry

 S
ch

oo
l M

ai
n 

R
ep

la
ce

m
en

t
21

9
84

3.
56

62
04

7
85

0
H

yd
ra

ul
ic

s 
an

d 
le

ak
s

85
0

P3
20

23
Br

ow
n 

Av
e,

 E
ld

er
 to

 C
al

ifo
rn

ia
35

2
75

9.
77

33
03

75
0

H
yd

ra
ul

ic
s 

an
d 

le
ak

s
75

0
P4

20
23

M
ey

er
 R

d,
 In

st
al

l a
pp

ro
xi

m
at

el
y 

70
0 

LF
 o

f 8
" P

VC
 

22
0

89
7.

93
95

32
3

60
0

O
th

er
60

0
P2

20
21

C
am

de
n 

D
r, 

Pe
ac

oc
k 

H
ill 

to
 d

ea
de

nd
 - 

R
ep

la
ce

 6
00

-ft
 o

f e
xi

st
in

g 
4-

in
ch

 A
C

 p
ip

e 
in

 C
am

de
n 

D
r.,

 P
ea

co
ck

 H
ill 

D
r. 

an
d 

de
a2

74
61

0.
73

57
73

3
60

0
H

yd
ra

ul
ic

s,
 a

ge
60

0
P1

20
21

W
at

so
n 

Av
e,

 T
al

be
rt 

to
 B

ea
ve

r, 
Ap

pr
ox

im
at

el
y 

60
0 

LF
 o

f 8
-in

ch
 P

VC
16

7
90

8.
89

34
25

5
40

0
H

yd
ra

ul
ic

s,
 a

ge
40

0
P3

20
22

La
 J

ol
la

 to
 K

an
sa

s 
St

, R
ep

la
ce

 D
is

ch
ar

ge
 P

ip
in

g
27

5
26

1.
51

68
97

3
26

0
H

yd
ra

ul
ic

s 
an

d 
le

ak
s

26
0

P6
20

23
Al

am
o 

St
, B

ro
ad

m
oo

r t
o 

N
 A

th
er

w
oo

d,
 in

st
al

l a
pp

ro
xi

m
at

el
y 

1,
40

0 
LF

 o
f 1

2"
 P

VC
16

7
14

81
.9

80
29

3
25

0
H

yd
ra

ul
ic

s,
 W

Q
25

0
P5

20
23

Ar
de

n 
w

ay
 - 

re
co

nn
ec

t e
xi

st
in

g 
Ft

l
11

7
66

.0
13

55
18

5
32

16
0

42
00

P7
20

23
M

ills
 P

ar
k 

R
d

11
8

36
7.

12
15

09
8

P4
20

23
H

ig
hl

an
d 

D
riv

e 
to

 L
os

 A
rb

ol
es

 L
oo

p
14

6
18

44
.5

85
95

5
P1

20
21

O
rc

ut
t H

ill 
R

d
15

9
70

13
.7

98
26

5
P2

20
22

Va
lle

y 
Vi

ew
 &

 R
ic

e 
R

an
ch

 R
d

20
15

9
85

80
.4

58
01

5
P3

20
22

O
rc

ut
t R

d 
& 

C
la

rk
 A

ve
15

9
67

03
.5

60
40

2
P6

20
23

O
rc

ut
t R

d,
 H

ob
bs

 to
 R

os
s

15
9

71
1.

70
22

51
6

P4
20

23
Va

lv
e 

In
st

al
la

tio
n 

on
 T

-m
ai

n 
to

 J
ai

l
16

1
50

8.
91

32
87

6
P5

20
23

C
oc

hr
an

 S
t, 

in
st

al
l a

pp
ro

xi
m

at
el

y 
30

0 
LF

 o
f 8

" P
VC

16
7

27
5.

39
01

92
P1

20
21

El
ai

ne
Av

eA
M

R
;A

ba
nd

on
4,

6"
C

I,R
ep

la
ce

8"
PV

C
-5

00
0 

LF
21

9
48

87
.9

99
75

3
P2

20
21

C
la

rk
da

le
 &

 1
86

th
, I

ns
ta

ll 
Ap

pr
ox

im
at

el
y 

2,
80

0 
LF

 o
f 8

" P
VC

 
21

9
84

3.
56

62
04

7
P3

20
22

20
5t

h 
AM

R
; A

ba
nd

on
4,

6"
 C

I,R
ep

la
cw

/ 8
"P

VC
-3

95
0 

LF
21

9
50

73
.9

64
46

P4
20

22
18

5t
h 

an
d 

N
or

w
al

k,
 In

st
al

l A
pp

ro
xi

m
at

el
y 

3,
70

0 
LF

 o
f 8

" P
VC

21
9

37
31

.7
18

97
1

P5
20

23
R

os
et

on
 &

 1
80

th
, I

ns
ta

ll 
Ap

pr
ox

im
at

el
y 

4,
40

0 
LF

 o
f 8

" P
VC

21
9

44
00

.5
44

57
3

P1
20

22
17

5t
h 

St
 A

M
R

21
9

16
89

.3
01

88
4

P2
20

23
Av

en
ue

 M
an

ue
l S

al
in

as
, I

ns
ta

ll 
Ap

pr
ox

im
at

el
y 

40
0 

LF
 o

f 8
" P

VC
22

0
16

21
.2

59
14

P3
20

23
Vo

lu
nt

ee
r A

M
R

; R
ep

la
ce

 4
,6

" C
I w

/ 8
"P

VC
M

at
er

ia
l: 

PV
C

, D
ia

m
et

er
: 8

22
0

13
60

2.
91

91
5

P1
20

22
C

he
dd

ar
 A

M
R

; R
ep

la
ce

 2
,4

,6
" C

I w
/ 6

,8
" P

VC
M

at
er

ia
l: 

PV
C

, D
ia

m
et

er
: 6

,8
22

0
69

14
.2

14
33

6
P1

20
21

C
ra

fto
n 

Av
e.

 
22

7
79

76
.1

90
97

1
P2

20
22

Ira
 a

nd
 D

ar
w

el
l A

ba
nd

on
m

en
t

22
7

36
0.

95
50

06
9

P3
20

22
O

tis
 A

ve
22

7
27

26
.2

38
38

8
P4

20
22

Lu
ci

lle
 A

ve
.

22
7

42
71

.8
33

00
5

P5
20

22
Pr

os
pe

ct
 A

ve
.

22
7

41
27

.3
23

84
P6

20
23

W
ilm

in
gt

on
 A

ve
 A

re
a 

M
ai

n 
R

ep
la

ce
m

en
ts

 P
ha

se
 II

22
8

54
29

.5
62

68
9

P7
20

23
Pr

in
ce

 A
ve

 A
re

a 
M

ai
n 

R
ep

la
ce

m
en

ts
22

8
76

52
.8

31
89

4
P2

20
21

W
al

nu
t D

r. 
Ar

ea
 M

ai
n 

R
ep

la
ce

m
en

ts
22

8
12

08
0.

68
15

7
P3

20
21

C
en

te
r S

tre
et

 A
M

R
 In

st
al

l 3
,1

50
 L

F 
of

 8
" P

VC
2

22
9

47
17

.6
19

83
3

P4
20

21
Se

pu
lv

ed
a 

Bl
vd

. C
ro

ss
in

g 
R

ep
la

ce
 1

2"
 C

I w
ith

 1
00

 L
F 

of
 P

VC
23

6
12

4.
41

37
94

1
P1

20
22

M
ad

is
on

 A
ve

. A
re

a 
M

ai
n 

R
ep

la
ce

m
en

ts
 In

st
al

l -
 R

ep
la

ce
 6

,8
00

 L
F 

of
 4

-in
ch

 a
nd

 6
-in

ch
 C

I w
ith

 8
" P

VC
23

6
70

37
.7

57
19

1
P6

20
22

N
or

th
ga

te
 S

t. 
Ar

ea
 M

ai
n 

R
ep

la
ce

m
en

ts
 –

R
ep

la
ce

 1
1,

00
0 

LF
 o

f 4
-in

ch
, 6

-in
ch

, &
 8

-in
ch

 C
I m

ai
ns

 in
 N

or
th

ga
te

 S
t, 

O
ve

rla
nd

23
6

98
80

.5
30

42
2

P1
3

20
23

Pu
rd

ue
 A

ve
. A

re
a 

M
ai

n 
R

ep
la

ce
m

en
ts

 –
R

ep
la

ce
 1

0,
60

0 
LF

 o
f 4

-in
ch

 C
I m

ai
ns

 in
 P

ur
du

e 
Av

e 
an

d 
D

aw
es

 A
ve

, M
cD

on
al

d 
23

6
10

93
0.

82
03

9
P1

1
20

23
W

es
tw

oo
d 

& 
Vi

rg
in

ia
 A

re
a 

M
ai

n 
R

ep
la

ce
m

en
ts

, I
ns

ta
ll 

Ap
pr

ox
im

at
el

y 
5,

90
0 

LF
 o

f 8
" P

VC
23

6
60

73
.5

26
02

7
P1

0
20

23
Se

pu
lv

ed
a 

Bl
vd

. f
ro

m
 W

as
hi

ng
to

n 
Bl

vd
 to

 B
ra

dd
oc

k 
R

d
23

6
26

34
.2

89
60

5
P1

2
20

23
W

rig
ht

cr
es

t D
r. 

R
ep

la
ce

 5
,4

00
 L

F 
of

 4
", 

6"
 a

nd
 8

" C
I w

ith
 P

VC
23

6
74

65
.1

33
96

3
P8

20
23

12
2n

d 
St

25
0

27
84

.4
68

07
1

P9
20

23
16

7t
h 

St
25

0
16

39
.2

26
54

1
P7

20
23

St
an

fo
rd

 A
ve

 W
Q

 Im
pr

ov
em

en
t P

ro
je

ct
25

0
28

58
.0

63
48

8
P5

20
23

10
5t

h 
St

25
0

36
05

.6
59

00
3

P1
20

22
10

8t
h 

&1
10

th
 S

t; 
Ab

an
do

n 
6"

 C
I &

 A
C

, r
ep

la
ce

 w
/ 8

" P
VC

 - 
82

00
 L

F
25

0
81

96
.3

42
17

4
P2

20
22

Yu
ko

n 
Av

e,
El

Se
gu

nd
ot

oG
ol

dm
ed

al
 P

la
nt

, A
ba

nd
on

 8
" C

I, 
re

pl
ac

ew
/1

2"
 P

VC
-1

00
0 

LF
25

0
10

15
.1

89
99

4
P4

20
23

Fi
rm

on
a 

Av
e 

AM
R

;A
ba

nd
on

4,
8,

12
"C

I &
4,

8"
AC

, r
ep

la
ce

 w
/8

,1
2"

PV
C

-6
50

0 
LF

25
0

58
43

.7
50

63
4

P3
20

23
C

ha
dr

on
 A

ve
 W

Q
 Im

pr
ov

m
en

t P
ro

je
ct

25
0

11
2.

35
47

92
8

P1
20

22
W

Q
 A

re
a 

6 
M

ai
n 

R
ep

la
ce

m
en

ts
25

0
80

80
.5

22
16

2
P3

20
23

17
8 

St
. W

Q
 Im

pr
ov

em
en

t P
ro

je
ct

 
25

0
55

22
.6

88
25

3
P2

20
23

Br
ig

ht
on

 A
ve

 A
re

a 
M

ai
n 

R
ep

la
ce

m
en

ts
, i

ns
ta

ll 
ap

pr
ox

im
at

el
y 

5,
60

0 
LF

 o
f 8

" P
VC

25
0

47
39

.5
09

10
8

20
20

 G
R

C
 P

ro
po

se
d 

Pi
pe

lin
es

AT
TA

C
H

M
EN

T 
3 

1 
of

 2



2

ID
YE

A
R

D
ES

C
R

IP
TI

O
N

C
O

M
M

EN
TS

SY
ST

EM
Pr

oj
ec

t 
Le

ng
th

 (f
t)

A
pp

ro
x 

A
C

 
Le

ng
th

 (f
t)

P1
20

21
15

2n
d 

St
25

0
46

41
.3

11
98

7
P2

20
23

95
th

 S
tre

et
 A

re
a 

M
ai

n 
R

ep
la

ce
m

en
t

25
0

67
43

.6
00

66
7

P1
20

22
Sa

in
t A

nn
 A

ve
 A

re
a 

M
ai

n 
R

ep
la

ce
m

en
t, 

in
st

al
l a

pp
ro

xi
m

at
el

y 
1,

40
0 

LF
 o

f 8
" P

VC
26

9
14

56
.1

09
20

9
P2

20
22

M
ur

ra
y 

Ln
 A

re
a 

M
ai

n 
R

ep
la

ce
m

en
ts

, I
ns

ta
ll 

ap
pr

ox
im

at
el

y 
2,

20
0 

LF
 o

f 8
" P

VC
27

4
22

04
.2

44
25

9
P3

20
22

M
oo

nb
ea

m
 D

r A
M

R
27

5
20

57
.4

99
14

2
P4

20
22

E 
10

th
 S

t
31

7
15

27
.8

45
79

5
P5

20
22

W
el

le
sl

ey
 &

 P
ur

du
e

31
7

34
71

.3
86

90
5

P6
20

22
M

er
ed

ith
 S

t A
M

R
31

7
32

42
.7

37
09

P1
20

23
E 

Ar
ro

w
 H

w
y

31
7

14
57

.9
88

46
P2

20
23

C
in

de
re

lla
 D

r
31

7
53

77
.6

18
29

2
P1

20
22

St
ep

ha
ni

e 
D

r A
re

a 
M

ai
n 

R
ep

la
ce

m
en

ts
, i

ns
ta

ll 
ap

pr
ox

im
at

el
y 

2,
00

0 
LF

 o
f 8

" P
VC

32
6

19
53

.9
08

09
3

P2
20

23
W

 A
rro

w
 H

w
y,

 P
R

V 
SD

5 
to

 F
H

 1
59

8
32

6
52

80
.6

07
00

8
P4

20
23

M
cC

lin
to

ck
 A

ve
 A

M
R

33
2

34
19

.5
06

88
6

P3
20

23
Ar

de
n 

D
r A

M
R

33
2

26
66

.2
76

15
1

P1
20

22
Lo

ng
de

n 
Av

e 
Ar

ea
 M

ai
n 

R
ep

la
ce

m
en

t
33

2
59

95
.3

13
50

1
P2

20
23

Pe
rs

im
m

on
 A

ve
 A

re
a 

M
ai

n 
R

ep
la

ce
m

en
t, 

In
st

al
l a

pp
ro

xi
m

at
el

y 
3,

05
0 

LF
 o

f 8
" &

 1
2"

 P
VC

33
2

32
61

.4
32

80
1

P3
20

23
Av

e 
D

, N
an

cy
 to

 F
lo

ra
34

7
70

1.
13

02
15

1
P1

20
21

Av
e 

E,
 M

ai
n 

St
 to

 N
an

cy
34

7
78

7.
70

23
66

5
P2

20
22

M
ou

nt
ai

n 
Vi

ew
 S

t A
M

R
34

7
35

19
.0

61
15

9
P3

20
23

N
of

fs
in

ge
r R

d 
Tr

an
sm

is
si

on
 M

ai
n,

 In
ta

ll 
ap

pr
ox

im
at

el
y 

5,
60

0 
LF

 o
f 1

2"
 P

VC
35

2
58

17
.4

91
34

5
P1

20
21

1s
t S

tre
et

 M
ai

n 
R

ep
la

ce
m

en
t, 

in
st

al
l 6

60
 L

F 
of

 8
" P

VC
35

8
66

3.
04

27
84

5
P1

20
21

Ea
se

m
en

t B
eh

in
d 

G
SW

C
 O

ffi
ce

, I
ns

ta
ll 

ap
pr

ox
im

at
el

y 
40

0 
LF

 o
f 8

" P
VC

35
9

37
3.

90
70

46
3

P2
20

22
Ed

is
on

 L
an

e,
 In

st
al

l a
pp

ro
xi

m
at

el
y 

65
0 

LF
 o

f 8
" P

VC
35

9
64

5.
63

98
07

1
P1

20
21

E/
o 

N
av

aj
o 

R
d

36
4

41
6.

86
34

92
5

P2
20

22
C

ar
ib

ou
 A

ve
 A

re
a 

M
ai

n 
R

ep
la

ce
m

en
t

36
4

51
20

.1
05

71
7

P3
20

23
W

re
n 

St
36

4
90

22
.1

63
40

4
P1

20
21

C
la

rk
 R

d
36

5
26

85
.2

73
22

2
P1

20
21

C
en

tra
l R

d 
AM

R
36

6
60

44
.9

84
79

9
P1

20
21

M
es

a 
R

d,
 A

m
be

r t
o 

Ag
at

e,
 In

st
al

l a
pp

ro
xi

m
at

el
y 

20
00

 L
F 

of
 8

" P
VC

36
7

26
96

.4
00

04
2

P2
20

23
C

ar
ne

lia
n 

R
d 

Ar
ea

 M
ai

n 
R

ep
la

ce
m

en
t

36
7

73
52

.5
85

46
3

P1
20

23
Sn

ow
bi

rd
 R

d 
AM

R
37

2
36

49
.9

56
10

6
P2

20
23

O
rio

le
 R

d 
AM

R
37

2
24

58
.3

23
52

5
P3

20
23

Pa
rk

 D
r

37
2

91
0.

45
80

06

35
85

44
.1

59
3

36
36

0

20
20

 G
R

C
 P

ro
po

se
d 

Pi
pe

lin
es

AT
TA

C
H

M
EN

T 
3 

2 
of

 2



 

 

 

GOLDEN STATE WATER COMPANY 

REBUTTAL TESTIMONY OF 

 

ROBERT HANFORD AND MARK INSCO 
 
 
 
 
 

ATTACHMENT 4 



Public Advocates Office Data Response 
A.20-07-012: Golden State Water Company (GSWC) 

2022-2024 General Rate Case 
 

Date:  April 15, 2021 
 

 

 
To: Keith Switzer 

GSWC Vice President, Regulatory Affairs 
 

Joseph M. Karp 
Attorney for GSWC 

 

Phone: (909) 394-3600 
Email: kswitzer@gswater.com 
 
Phone: (415) 591-1000 
Email: jkarp@winston.com 
 

 
From: Victor Chan 

Public Advocates Office 
Project Lead 
 
Shanna Foley  
Public Advocates Office 
Attorney 
 
Sari Ibrahim 
Public Advocates Office  
 

Phone: (213) 576-7048  
 Email:  victor.chan@cpuc.ca.gov 
 
 
 Phone: (213) 620-2465 
Email:  shanna.foley@cpuc.ca.gov 
 
  
Phone: (213) 266-4743 
 Email:  sari.ibrahim@cpuc.ca.gov 
 

 
Re:  GSWC Data Request No. RH-02 (Pipeline Replacement) 
 

GENERAL OBJECTIONS 

The Public Advocates Office provides the following responses to GSWC’s Data Request 

(DR) RH-02 to the Public Advocates Office dated April 12, 2021.   

Questions from GSWC’s DR RH-02 are reproduced below, followed by Public Advocates 

Office Responses, solely for ease of reference.  The Public Advocates Office does not adopt or 

admit any question or any portion of any question as correct or true.  The Public Advocates Office 

reserves the right to supplement, clarify, revise, or correct any or all of the responses and objections 
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herein, and to assert additional objections or privileges, in one or more subsequent supplemental 

response(s).  Responses pertaining to questions of law or legal conclusions have been prepared with 

the assistance of counsel. 

The Public Advocates Office objects to each data request to the extent it mischaracterizes 

Public Advocates Office’s Opening Testimony. 

The Public Advocates Office objects to each data request to the extent it is overly broad, 

unduly burdensome, or not reasonably calculated to lead to the discovery of admissible evidence. 

The Public Advocates Office objects to each instruction, definition, and data request to the 

extent that it seeks information or documents protected from disclosure by the attorney-client 

privilege, attorney work product doctrine, or any other applicable privilege. 

The Public Advocates Office objects to each instruction, definition, and data request as 

overbroad and unduly burdensome to the extent it seeks documents or information that are readily 

or more accessible to GSWC from GSWC’s own files, from documents or information in GSWC’s 

possession, or from documents or information that GSWC previously produced to the Public 

Advocates Office.  Responding to such requests would be oppressive, unduly burdensome, and 

unnecessarily expensive, and the burden of responding to such requests is substantially the same or 

less for GSWC as for the Public Advocates Office.  All such documents and information will not be 

produced. 

The Public Advocates Office incorporates by reference every general objection set forth 

above into each specific response set forth below.  A specific response may repeat a general 

objection for emphasis or some other reason.  The failure to include any general objection in any 

specific response does not waive any general objection to that request. 
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Question 1: 

 
At page 28, line 21, to page 29, line 2, Cal Advocates state that “GSWC is requesting $3,285,800 in 
2021, $17,927,422 in 2022, and $30,818,123 in 2023 to complete these pipeline replacements.” 
Please provide the source for these numbers. The cited pages to the Hanford and Insco testimony at 
p. 24-27 do not result in the totals that Cal Advocates provide here. 
 
ANSWER 1:  
The years were inadvertently included in the sums shown above. The correct amounts should be 
$3,283,100 in 2021, $17,925,400 in 2022, and $30,816,100 in 2023. Please find Attachment 1 
showing the calculations from the table included in Hanford, Insco Operating District Capital 
Testimony APP Pages 24-27. 

 

 

 

END OF RESPONSE 
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City of Turlock Well 32 Nitrate Concentrations Following Well Modification  
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Representative Projects 
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w w w . w o o d r o d g e r s . c o m

LAWRENCE ERNST, PG, CEG, CHG

PROJECT  ROLE 
Hydrogeology QA/QC 

TITLE 
Principal II 

EDUC AT ION 
BS, Engineering Geology, 
San Diego State 
University, 1980 

Technical School in 
Drilling Fluids Systems 
Engineering and 
Applications – Dressor 
Magcobar, Houston 
Texas, 1980 

REGIS TR AT IO NS/  
CERTI F IC A TIO NS 
Registered Professional 
Geologist, California No. 
5011, 1991 

Certified Engineering 
Geologist, California No. 
1552, 1991 

Certified Hydrogeologist, 
California No. 390, 1996 

PRO FES SIO N AL  
AFF IL I AT IO NS 
Groundwater Resources 
Association of California 

American Water Works 
Association 

AWA RD S 
National Groundwater 
Association, Outstanding 
Groundwater Supply 
Project, honorable 
mention, City of Portola, 
1996 

WOOD RO DGE RS,  
INC.  ST AR T DATE 
September 30, 2005 

Mr. Ernst has over 35 years of experience in drilling engineering, hydrogeology, well design, well 
construction support, and water infrastructure projects.  Projects have included site assessments, 
well designs, construction support services and project management of over 240 municipal, 
agricultural or industrial water wells and hundreds of monitoring wells.  Eight of these wells were 
designed as Aquifer Storage and Recovery (ASR) wells. Mr. Ernst has also designed and 
implemented regional groundwater monitoring programs and conducted basin-wide groundwater 
assessments. His groundwater investigations include geologic mapping, test hole exploration, 
geophysical logging, monitoring well design, analysis of well and aquifer testing, water level 
contour mapping, and hydrogeologic analysis.  Mr. Ernst has been the Wood Rodgers’ 
Hydrogeology and Water Supply Infrastructure team leader since 2005. 

EXPER IENCE  
Basin Hydrogeologic Evaluation, Great Basin Unified Air Pollution Control District (GBUAPCD) and 
Los Angeles Department of Water and Power (LADWP) - Inyo County, California. GBUAPCD and 
LADWP wanted to evaluate the feasibility of groundwater resources development from the aquifer 
systems under the Owens Lake for dust control mitigation.  Mr. Ernst provided the hydrogeologic 
exploration and evaluation for 16 sites and aquifer testing for 25 wells.  Twelve of the locations 
were on the dry lake bed where difficult drilling conditions included artesian aquifer pressures 
greater than 20 psi. 

Well Field Expansion/Well Rehabilitation – California Water Service Company.  Mr. Ernst 
provided Cal Water with design and construction support services for five new wells.  The wells 
were located in King City, Livermore, Vacaville, and the City of Commerce.  Mr. Ernst has also 
provided well rehabilitation services for six of Cal Water’s wells. 

Drilling Engineering for Oil and Gas Wells – Texas, Wyoming, Montana, North Dakota, and New 
Mexico.   Mr. Ernst prepared drilling fluid engineering programs and provide on-site supervision for 
the successful drilling for over 100 oil, gas, and “wildcat” exploration wells to depths in excess of 
19,000 feet.   These programs were designed to control high pressure gas, fresh and salt water high 
pressure artesian conditions, lost circulation, and water-sensitive clays.  Formation types 
encountered included: alluvium, lacustrine deposits, sandstone, shale, limestone, anhydrate, salt 
domes, and massive coal beds.   

Hydrogeologic Consulting Services - City of Sacramento, California. Mr. Ernst prepared the 
Hydrogeologic Report to support the City of Sacramento’s 2010 Water Master Plan and is currently 
working on a Groundwater Master Plan for the City.  Groundwater quality varies widely with 
respect to location and depth within the City’s service areas.  These reports included a 
comprehensive characterization of the hydrogeologic system to identify potential well sites and 
preliminary well designs to target both the shallow and deep aquifers with the best water quality 
possible.  The study assessed the local and regional hydrogeology through the preparation of three 
hydrogeologic cross-sections and analysis of groundwater conditions (groundwater quality and 
elevations) over time.  Other hydrogeologic work that Mr. Ernst conducted for the City included the 
design and construction support of a 1,400-foot, 2,800 gpm well. 

Well Field Development, Sacramento County Water Agency (SCWA) – Elk Grove, California. Mr. 
Ernst has provided SCWA with on-call hydrogeologic consulting services since 1992. Work has 
included exploratory drilling, well design, bidding assistance, and technical construction inspection 
of 38 production wells. Recently, Mr. Ernst provided well design and construction support services 
for one 800-foot well and three 1,400-foot wells.  Mr. Ernst also implemented a groundwater 
monitoring program for the Excelsior Well Field.  Current projects included the site exploration and 
well design for four additional wells slated for construction over the next two years. 

Well Field Development - City of Fresno, California. Mr. Ernst conducted a City-wide hydrogeologic 
evaluation from 1989 to 1996, including exploratory drilling at 78 potential replacement well sites. 
This exploration program included monitoring well construction and characterization of the vertical 
and lateral extent of contamination plumes and naturally occurring constituents (such as arsenic 
and manganese) to allow for the successful construction of over 70 replacement wells.  
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Well Field Expansion/Well Rehabilitation – Golden State Water Company (GSWC).  Mr. Ernst 
provided GSWC with well siting, site exploration, well design, and construction support services for 
Well 24 in Rancho Cordova, California.  This project objectives included capacity replacement of 
two wells with a single well meeting all DDW drinking water standards without treatment.  The 
location of Well 24 was based on system hydraulics and service needs requiring construction within 
a fully built-out 50 year old subdivision.  GSWC purchased a home in the subdivision for Well 24. 
Mr. Ernst designed a monitoring well program for the front yard of the home to determine the 
suitability of this site prior to the destruction of the home. Mr. Ernst determined the site to be 
suitable with regard to well yield and water quality, however very challenging due to the proximity 
to other homes and heavy traffic at the intersection in front of the proposed well site. Well 24 
became fully operational in May 2013 meeting ALL of the GSWC project objectives, all DDW 
drinking water requirements, and was constructed on-time and within budget.  Mr. Ernst has also 
provided GSWC well rehabilitation services to restore well yield, reduce sand production, and 
improve water quality.  

Well Field Expansion – University of California at Davis (UCD), California. Mr. Ernst provided UCD 
with hydrogeologic support services for six wells.  Services included site assessment drilling to 
1,400 feet, well designs, the preparation of production well specifications, and well construction 
support. A 2012 project included an 18-inch 2,000 gpm municipal water supply well to a depth of 
1,400 feet with excellent water quality. 

Well Field Assessment and Well Design – City of Galt, California. All of the shallow City wells (less 
than 1,000 feet deep) require treatment for manganese and/or arsenic.  Mr. Ernst discovered a 
deeper aquifer with excellent water quality under the City.  This project included a new well to 
1,550 feet that meets all Division of Drinking Water (DDW) drinking water standards.  This 1,800 
gpm well is the only well within the City that does not require any treatment, saving the City in 
excess of $1,500,000 in capital improvements and reduced their O & M costs. 

Well Field Development - City of Vacaville, California.  Mr. Ernst conducted regional hydrogeologic 
evaluations for the preparation of an AB 3030 Groundwater Management Plan and a SB 610 Water 
Supply Assessment report. Exploratory drilling extended to depths of up to 2,400 feet. Mr. Ernst 
provided well designs and construction management for three municipal production wells ranging 
in depth from 600 to 1,800 feet and five monitoring wells up to 2,350 feet deep. Mr. Ernst is 
currently assessing the vertical and lateral distribution of hexavalent chromium within the City. 

Well Field Assessment and Well Replacements – City of Ceres, California.  Mr. Ernst prepared a 
city-wide groundwater characterization study for the City’s Water Master Plan.  Mr. Ernst recently 
designed and provided construction support for an ARRA-funded replacement well and two other 
City wells. All three new wells meet all DDW drinking water standards, while the old wells exceeded 
the MCLs for both nitrates and uranium.   

Well Field Expansion – City of Davis, California. Mr. Ernst provided hydrogeologic support services 
for a new 1,650 foot well. Services included site exploration with a 1,700 foot monitoring well, 
preparation of plans and specifications, well construction support, and detailed aquifer testing and 
analysis. Mr. Ernst currently provides on-call hydrogeologic services to the City, including well 
rehabilitation and well destruction support services. 

Well Field Expansion/Well Rehabilitation – Sacramento Suburban Water District (SSWD).  Mr. 
Ernst provided the site exploration, well design, plans and specification and construction support 
for six SSWD wells.  He has worked for the District since 1987.  He has provided well rehabilitation 
services for eight wells to restore well yield, reduce sand production, and improve water quality.  
Other hydrogeologic work that Mr. Ernst conducted for SSWD included an UCMR 3 Groundwater 
Representative Monitoring Plan.  

Well Field Assessment and Well Design – City of Bishop, California.   Mr. Ernst provided site 
exploration and design of the City’s proposed Well 3.  Mr. Ernst then provide a system-wide 
assessment of the City’s wells and pump stations. These assessments included well pump tests and 
OPE testing, pump inspection, and video surveys of the wells.   
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JEFF LODGE, PE

PROJECT  ROLE 
Technical Support 

TITLE 
Principal 

EDUC AT ION 
BS, Civil Engineering, 
California Polytechnic 
State University, San Luis 
Obispo 

REGIS TR AT IO NS/  
CERTI F IC A TIO NS 
Registered Professional 
Engineer, California No. 
55828 

WOOD RO DGE RS,  
INC.  ST AR T DATE 
May 2, 2011 

 

Mr. Lodge has 27 years of experience on a variety of public works and capital improvement 
projects including well equipping design, pipeline and pump station design, facility retrofits, water 
and wastewater treatment and conveyance system design, sewer design, and construction 
management.  He has managed water development projects for private and public clients and 
facilitated project success through solid project planning, communication, and execution.  In 
addition, he has led pilot studies for various potable water treatment alternatives offering 
recommendations based on the overall constituent removal, capital cost of construction, and 
annual operation and maintenance costs.  Mr. Lodge’s areas of specialization include design, 
inspection, field support services, and contract administration for civil infrastructure projects 
including pump stations, water treatment plants, and water conveyance systems. 

EXPERIEN CE 
Paseo Well 24 project, Golden State Water Company – Rancho Cordova, California.  Mr. Lodge 
was project engineer/manager for the pump station design replacement of one of GSWC 
distribution system wells.  The project included design of a well and pump station in a residential 
area with sodium hypochlorite disinfection and provisions for pump to waste, controls and tie-in to 
GSWC SCADA.  Coordination of all design disciplines along with GSWC operations staff were 
ongoing throughout the project entirety.  Mr. Lodge was also responsible for bidding and 
construction support services. 

Madera County MD-22A Effluent Line Evaluation Project – Madera County, California.  Mr. 
Lodge was the senior author on the Technical Memorandum that was prepared for Madera County 
regarding the MD-22A Effluent Pipeline failures and the approach to resolution to the Water 
Board.  The project included assessment of potential failure sources, pipe integrity, capacity, 
installation, geotechnical conditions, initial startup of the pipeline, as well as operations of the 
effluent pump station which discharges to the pipeline.  Alternatives to eliminate a reoccurrence of 
the failure of the pipeline that was constructed in difficult soil conditions included tertiary 
treatment of effluent, sliplining of the existing pipeline, partial pipeline replacement and full pipe 
replacement.  These alternatives were evaluated with advantages and disadvantages discussed 
along with capital cost of construction presented.  An interim step was recommended which 
included exploratory excavation, video inspection or using ground penetrating radar to gain 
information for decisions on the best alternative. 

Managed Aquifer Storage (MAR) of Diffused Stormwater Project, Eastside Water District – 
Merced County, California. Mr. Lodge managed project evaluation of the stormwater capture 
locations and injection strategy for the MAR project.  Responsibilities included review of area 
streams and target locations for capture and locations for recharge along with ranking and cost 
estimates of the alternative locations and types of facilities. 

Dublin MD10A Production Well Project – Madera County, California. Mr. Lodge managed the 
Dublin MD10A Production Well project from the siting study to find a suitable well location, design 
of the well, design of the civil site work and above grade infrastructure.  The project included 
design and construction of a well pedestal, 800 gpm well pump and vertical hollow shaft motor 
with sound enclosure operating by a variable frequency drive, 400 KW diesel generator with 
automatic transfer switch, hydropneumatic tank, pump to waste air gap and two 80 foot deep site 
drainage infiltration wells each capable of 1,400 gpm of flow for recharge. 

Madera MD33 New Well and Pump Project – Madera County, California. Mr. Lodge was the 
Project Manager for the design of the MD33 Fairmead Project.  The project included drilling of a 
test well to evaluate water quality, a feasibility study, a rate study to support the Proposition 218 
process and design of the above grade infrastructure to tie in the new well to the existing 212,000 
gallon above grade water storage tank.  The well pump design included a 260 gpm submersible 
motor, reduced voltage soft start, well pedestal, valves and meter plus a tie in to the existing 6-
inch gate valve to the inlet of the tank.   

Rutland Production Well and Pumping Plant, Sacramento Suburban Water District – Sacramento, 
California.  Mr. Lodge was the Project Manager for this project and led the project team in 
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conceptual, preliminary and final design of the Rutland Production Well and Pumping Plant 
project.  He coordinated efforts between the well design group and the above grade infrastructure 
design team.  He was instrumental in setting meetings with project stakeholders for this project 
that had the interests of the San Juan Unified School District, Charles Peck Elementary School, 
Sacramento County, Regional Water Quality Control Board Drinking Water Division among other 
interests in the success of the project.  He was responsible for the project bid phase oversight and 
selection of a qualified contractor through a challenging bid period due to abnormalities with the 
bidding documents.  

Robbins Arsenic Remediation project – Sutter County, California.  Mr Lodge was the Project 
Manager for the Robbins Arsenic Remediation project in the town of Robbins, California.  This 
Proposition 84 funded project required site selection, site layout, test well drilling, water quality 
analysis and pilot testing of the available technologies for removal of arsenic levels above the 
Maximum Contaminant Level (MCL).  This challenging project required multiple site evaluations 
and site layouts in addition the County added an expanded Operations Building with specific needs 
for vehicle maintenance.  Mr. Lodge prepared the Treatment Technology evaluation based on the 
Pilot Plant testing and formulated a design to accommodate the best available technology to treat 
to a potable water standard.  The site has pressure filters, backwash, treated water storage, sludge 
drying beds, storm water detention and a Chemical/Operations Building. 

Poppy Ridge GWTP Expansion Project, Sacramento County Water Agency – Sacramento, California.  
Mr. Lodge served as Project Manager for this project which included the expansion of the existing 
GWTP treatment capacity from 4,500 gallons per minute (gpm) to 9,000 gpm.  Design consisted of 
adding three pressure filter vessels, four backwash water reclaim pumps, three treated water booster 
pumps, retrofit of existing three treated water booster pumps, one 250,000 gallon backwash tank, and 
one chemical metering pump.  In addition the project included improving and equipping of Remote 
Supply Wells including Shuler Ranch, Machado Ranch, Stathos, and Quail Ridge.  Site development of 
well sites consisted of masonry structures to house the pumping, electrical equipment, site drainage, 
access entrances and provisions for portable generators.   
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PROJECT  ROLE 
Hydrogeologist 

TITLE 
Associate Hydrogeologist  

EDUC AT ION 
BS Geology, California 
State University, Chico, 
2004 

MS (coursework) 
Geology Program, 
California State 
University, Chico 

REGIS TR AT IO NS/  
CERTI F IC A TIO NS 
Registered Professional 
Geologist, California No. 
8878, 2011 

Certified Hydrogeologist, 
California, No. 1004, 
2015 

DDW Water      
Treatment Operator 
Grade T1 No. 34051 

DDW Water       
Distribution Operator 
Grade D1 No. 42497 

PRO FES SIO N AL  
AFF IL I AT IO NS 
National Groundwater 
Association 

Groundwater Resources 
Association of California 

WOOD RO DGE RS  INC.  
ST AR T DA TE 
April 17, 2006 

 

SEAN SPAETH, PG, CHG
Mr. Spaeth is a State of California licensed Professional Geologist and Certified Hydrogeologist 
with 13 years of experience managing and developing groundwater resource.  Mr. Spaeth is 
experienced working with public and private clients to design, develop, and maintain production 
wells, in addition to providing an understanding of the underlying groundwater resource for 
overall groundwater management.  He has prepared geologic and hydrogeologic conceptual 
models, including assessment of geospatial data (groundwater elevation, depth-specific water 
quality), to identify local and regional trends to aid in the characterization of groundwater basin 
conditions, including identifying recharge areas.  He has designed and implemented long-term 
groundwater level monitoring programs to document groundwater basin conditions in support 
of sustainable groundwater use as well as to do obtain data necessary to determine aquifer 
properties.  Site-specific water resource development projects that Mr. Spaeth has conducted 
include preparing exploratory drilling programs to evaluate subsurface geologic and depth-
specific water quality conditions.  He has provided oversight for over 70 exploratory test holes 
(up to 1,700 feet) and monitoring well construction projects and over 40 production well design 
and construction projects.  He has designed and implemented well and aquifer testing programs 
and water quality sampling and analysis.  Mr. Spaeth has provided construction inspection for 18 
well rehabilitation projects, which were successfully returned to service. 

SELE CTED  EXPE RIE NCE 
City of Turlock Hydrogeological and Water Quality Assessment – Turlock, California. Mr. Spaeth 
was responsible for the preparation of the Hydrogeological and Water Quality Assessment 
Report for the City.  Throughout the project, he coordinated with City staff to obtain relevant 
system data necessary to evaluate their overall groundwater system.  He integrated water 
quality data, groundwater level data, well construction, geophysical data, and historical 
operations into a GIS geodatabase.  The geodatabase managed a large dataset which was used 
to assess spatial water quality trends of groundwater produced from each well in the City’s well 
field.  Integrating available depth-specific water quality data further refined the hydrogeologic 
understanding through the creation of a hydrogeologic conceptual model, depicting the major 
aquifers underlying the City.  The analysis revealed that the shallow aquifers were impacted by 
elevated concentrations of nitrate, whereas the deeper aquifers in the northwest portion of the 
City had elevated concentrations of arsenic.  This data provided the background for 
recommendations to help improve the quality of water produced from existing wells, as well as 
provided a direction for future well site exploration.  The study included recommendations for 
siting new municipal supply well location and conducting exploratory drilling programs to obtain 
additional data to fill in the data gaps and an overall understanding of the hydrogeologic system.  
In addition to the Report, well testing was conducted to calculate aquifer properties and 
determine well field interference. 

City of Sacramento Groundwater Master Plan Update – Sacramento County, California. Mr. 
Spaeth worked with the City of Sacramento (City) to provide an assessment and summary of the 
operational condition of the City’s well field.  The assessment included planning level 
information on the anticipated remaining useful life of each active well, a detailed spreadsheet 
inventorying each wells’ construction and testing, and the possibility of constructing a 
replacement well at each location.  Recommendations for routine well testing and a well 
operational strategy to promote groundwater management and efficient maintenance of wells 
was provided along with a step-by-step decision making tree to define triggers (i.e. drop in 
specific capacity, abnormal water quality results) which require additional well 
inspection/testing which may require well rehabilitation to reverse unwanted condition.  In 
addition, the report included a city-wide evaluation and recommendations for locating, design 
(including materials, depth, anticipated water quality and capacity), and testing of new municipal 
supply wells with the overall objective of constructing wells that do not require treatment.  
Eighteen locations were identified and provided with preliminary well site layouts. 

Well Siting Study and Well Construction, Madera County Maintenance District 10A – 
Community of Madera Ranchos, California.  The Madera Ranchos community, located in 
eastern Madera County, relies solely on groundwater for its potable water supply provided by 
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the Madera County Maintenance District 10A (District).  Several of the District’s wells were 
removed from service due to poor water quality and declining groundwater levels which 
resulted in reduced source capacity.  The District needed to construct a new municipal supply 
well to replace lost source capacity.  Groundwater contamination in the shallow aquifers, typical 
of rural areas (i.e. nitrate) and natural contamination (i.e. arsenic) in the deeper aquifers 
required a comprehensive understanding of the underlying groundwater resource.   

Mr. Spaeth utilized California Department of Water Resources Well Completion Reports, 
geophysical data, historic groundwater elevation data, and historic water quality records to 
characterize the hydrogeologic conditions underlying the District.  Mr. Spaeth identified and 
ranked 20 potential well locations for the suitability to meet regulatory offset, constructability 
issues, as well as proximity to existing infrastructure.  The highest ranked location was ultimately 
purchased by the County, followed by exploratory drilling with the construction of clustered 
monitoring wells to assess depth-specific water quality to design a new production well.  Mr. 
Spaeth coordinated and provided construction management for the construction of the new 
well, which meets all drinking water quality regulations and is their highest capacity well. 

South Well Replacement Project, Los Rios Community College District, American River College 
– Sacramento, California. American River College (ARC) relies solely on groundwater from two 
municipal supply wells to meet is potable and irrigation demands.  Mr. Spaeth assessed the two 
existing ARC wells to determine the feasibility of rehabilitation to mitigate excessive sand 
production.  As a result of the assessment, we recommended replacement of one of ARC’s wells 
to improve system reliability.  Mr. Spaeth designed an exploratory drilling program to assess the 
site-specific geologic conditions underlying ARC and to support the design of the new municipal 
supply well.  Mr. Spaeth was the project manager during the exploratory drilling, well design, 
and preparation of the Plans and Specifications for a new 400-foot well.  During the drilling, 
construction, and testing of the South Well Replacement Project, Mr. Spaeth was the main 
point-of-contact, coordinating site activities with both the client, ARC staff, and the drilling 
contractor.  The new well was constructed on-time and within budget and meets all ARC project 
objectives and DDW drinking water quality standards. 

Shasta Park Reservoir Project, City of Sacramento – Sacramento, California.  Wood Rodgers 
designed two municipal supply wells on one parcel, each constructed in separate aquifers, for 
the City of Sacramento’s Shasta Park Reservoir project.  The project provides improved system 
reliability and source capacity in an area with low system pressure.  Based on an exploratory 
drilling program conducted by Wood Rodgers which assessed the aquifers to a depth of 1,500 
feet, Mr. Spaeth was responsible for the project management during pilot-borehole drilling, 
temporary zone sampling, and well construction of a 1,200 foot municipal supply well.  He 
provided oversight of field staff and confirmed drilling fluid properties were within specification.  
He reviewed and confirmed the geophysical logs from the borehole (including 16- and 64-inch 
resistivity, gamma ray, spontaneous potential, and borehole geometry) to confirm the project 
was within specification of the contract documents.  Mr. Spaeth inspected all materials as they 
were delivered to the project site and provided project QA/QC to check compliance with the 
Plans & Specifications.  The well construction and development procedures implemented for this 
project resulted in a highly efficient, high yielding, and sand free structure that meets all DDW 
drinking water standards.  The Shasta Park Deep Well was developed to flow rates in excess of 
4,000 gpm, with a final capacity of 2,800 gpm.  Based on data collected from the temporary zone 
sampling, Wood Rodgers designed the intermediate well, which was constructed 30 feet from 
the deep well.   
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KEVIN GUSTORF, PE

PROJECT  ROLE 
Hydraulic Modeling 
QA/QC 

TITLE 
Principal II 

EDUC AT ION 
BS, Civil Engineering, 
Loyola Marymount 
University  

REGIS TR AT IO NS/  
CERTI F IC A TIO NS 
Registered Professional 
Engineer, California No. 
64755 

Registered Professional 
Engineer, Nevada No. 
018880  

Qualified SWPPP 
Developer (QSD) 

PRO FES SIO N AL  
AFF IL I AT IO NS 
American Council of 
Engineering Companies 
(ACEC), Sierra Chapter 
Director 

American Society of Civil 
Engineers (ASCE), 
Member, 337465 

American Water Works 
Association (AWWA), 
Member, 00511135 

Association of Water 
Agencies Ventura 
County, Member 

Orange County Water 
Association (OCWA), 
Member, 861 

Water Environment 
Federation (WEF), 
Member, 17557223 

Certified Trainer for 
Accredited Project 

Mr. Gustorf is a registered professional engineer with 19 years of leadership and expertise in the 
water resources field. His experience in water resource engineering includes the planning, design, 
construction and management of a wide variety of projects for local municipal public works agencies, 
special districts and private sector clients throughout the state of California. His diverse project 
experience includes water and wastewater master planning, hydraulic modeling, hydraulic analysis 
and studies. He is an expert on several different modeling platforms and has conducted 
presentations on modeling throughout the Western U.S. Mr. Gustorf’s design experience includes 
the design of water and wastewater pipelines, pump stations, lift stations, flow/pressure control 
facilities, wells, tanks and reservoirs. His projects have included both new design, as well as the repair 
and rehabilitation of existing facilities.  

Mr. Gustorf has managed projects ranging from small task orders, to large multi-discipline, complex 
projects with multi-million dollar design fees. As project manager, he has maintained the goal to 
deliver quality projects for clients, meeting the financial expectations of the firm. He has managed 
over 200 projects, all of which have met or come below budgets. In addition, clients have executed 
follow-up on-call agreements due to the high-level of service and quality. 

His Leadership style is built on integrity, trust and commitment. He collaborates and communicates 
well and is dynamic and adaptable while maintaining quality and timely delivery of project services.  

EXPER IENCE  

MU N I CI P A L  P L A N N I N G/ ST U D Y  PR O J E CT S  
Water System Condition Assessment and Master Plan – Scotts Valley Water District, California. 
Project Manager. 

Water and Sewer Master Plans – Orange County, California. El Toro Water District. Project 
Manager. 

Water Quality Model – Santa Barbara, California. City of Santa Barbara. Project Manager. 

Water System Master Plan and GIS – Thousand Oaks, California. City of Thousand Oaks. Project 
Engineer.  

Domestic Water Master Plan – Laguna Beach, California. Laguna Beach County Water District. 
Project Manager.  

Model Analysis and Water Quality Model Project – Santa Barbara County, California. Montecito 
Water District. Project Manager. 

Long Beach Water Department Hydraulic Model Services and Training – Long Beach, California. 
Long Beach Water Department. Project Manager. 

Ventura County Service Area Comprehensive Water Master Plan (Village Area) – Thousand Oaks, 
California. California American Water. Project Manager. 

Linda Vista Facility Master Plan – Anaheim, California. City of Anaheim. Project Manager. 

Water Master Plan Update – Montclair, California. Monte Vista Water District. Project Manager. 

Water Master Plan – Simi Valley, California. Ventura County Water Works District No. 8. Project 
Manager. 

Water Model Update and Treatment Plant Improvements – Western Hills Water District. Principal-
in-Charge.  

WA T E R  &  SE W E R  DE S I G N  P R O J E C T S  
SCLA Water and Sewer Pipelines – Victorville, California. Stirling Enterprises, LLC. Project Manager. 

Steel Tank Retrofit and Seismic Stability – Irvine, California. Irvine Ranch Water District. Project 
Engineer. 
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Management Training 
Program 

ACEC Sierra Chapter, 
Board of Directors 

WOOD RO DGE RS,  
INC.  ST AR T DATE 
April 23, 2018 

East Orange County Feeder No. 2 Hydraulic Evaluation – Orange County, California. El Toro Water 
District. Project Engineer. 

Santa Anita Reservoir No. 4 – Arcadia, California. City of Arcadia. Project Engineer. 

Planning Area 9A Major Infrastructure Improvements – Irvine, California. Irvine Company. Project 
Engineer. 

Thermal Energy Storage (TES) System – Los Angeles, California. University of Southern California. 
Project Engineer.  

Mount Vernon Hydro Gradient Improvements – Baldwin Hills, California. California American 
Water. Project Manager.  

J.W. Johnson Reservoir Facility Valve Replacement and Site Improvements – Rancho Dominguez, 
Long Beach, California. Long Beach Water Department. Project Manager. 

Milliken Avenue Pipeline and Flow Control Facility – Ontario, California. Chino Basin Desalters 
Authority. Project Engineer.  

Rosedale Development - Water Facilities Design (Monrovia) – Azusa, California. PLC Land 
Company. Project Engineer. 

Cochran Pipeline Extension Ventura County Water Works District No. 8 – Ventura County, 
California. City of Simi Valley. Project Manager. 

Domestic Water Facility Design, Low Pressure Tara/Meadow Zone Improvement – Thousand Oaks, 
California. City of Thousand Oaks. Project Manager. 

Flintlock Booster Pump Station Upgrade – Bell Canyon, California. Ventura County Water Works 
District. Project Manager.  

Spring Canyon Reservoir and Pump Station – Newhall County, California. Newhall County Water 
District. Project Manager.  

Wells 21 and 22 Wellhead Facilities and Pipelines – Tustin, California. Irvine Ranch Water District. 
Design Engineer 

Tract 5325 Warwick Pump Station – Thousand Oaks, California. The New Home Company. 
Responsible for QA/QC.El Toro Water District Water Pipeline Interconnection – Orange County, 
California. El Toro Water District. Project Manager. 

Mountain Park Development – Anaheim, California. City of Anaheim. Project Manager. 

Cathedral Oaks Bridge - 12-Inch Waterline Relocation – Goleta, California. Goleta Water District. 
Project Manager.  

Seismic Assessment of Steel Reservoirs – Orange County, California. Moulton Niguel Water District. 
Project Manager.  

Sand Canyon/Vasquez Canyon Pipeline Study – Santa Clarita, California. Newhall County Water 
District. 

Emergency Relocation of 20-inch Waterline – Long Beach, California. Port of Long Beach. Project 
Manager. 

Waterline Replacement Project – City of Lincoln, California. Project Manager. 

C1244 Frias 2635 Zone Reservoir / 2745 Zone Pumping Station – Clark County, Nevada, LVVWD. 
QA/QC Manager. 

Pier D Waterline Replacement – Long Beach, California. Port of Long Beach. Project Manager. 

W-266 Waterline Replacement Project – Azusa, California, Azusa Light & Water. Project Manager. 
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PROJECT  ROLE 
Project Hydrogeologist 

TITLE 
Associate Hydrogeologist 

EDUC AT ION 
BA, Geological Sciences, 
The Ohio State 
University, Columbus, 
Ohio, 1998 

REGIS TR AT IO NS/  
CERTI F IC A TIO NS 
Registered Professional 
Geologist, California No. 
8680 

Certified Hydrogeologist, 
California No. 1019 

PRO FES SIO N AL  
AFF IL I AT IO NS 
Groundwater Resources 
Association of California 

American Water Works 
Association 

WOOD RO DGE RS,  
INC.  ST AR T DATE 
February 21, 2017 

 

JOSEPH KINGSBURY, PG, CHG 
 

Mr. Kingsbury—who recently joined Wood Rodgers—has nearly 18 years of diversified 
experience with groundwater, geotechnical and environmental investigations performed for 
numerous municipalities, state agencies, and private clients throughout the Southern California 
region.  He currently provides hydrogeologic and geologic expertise in the fields of groundwater 
hydrology, water well construction and design, artificial recharge, seawater intrusion, 
groundwater basin and watershed management, GIS applications, and database development 
and management.  Mr. Kingsbury’s primary duties include project management, coordination 
with clients, regulatory agencies and contractors, supervision of staff, and preparing project 
deliverables.  

SELE CTED  EXPE RIE NCE 
Alamitos Barrier Improvement Project – Orange County Water District – Seal Beach, California 
(2016-17).  Mr. Kingsbury served as Resident Engineer for the design and construction of eight 
(8) new injection wells, four (4) nested monitoring wells and two (2) piezometers for the project.  
Duties were performed daily (5-6 days/week) to effectively control the project scope, schedule 
and budget, manage field inspectors, coordinate activities with the drilling contractor, evaluate 
data and provide recommended designs, and assist with resolving administrative and technical 
issues.  (Geoscience Support Services, Inc.)   

Municipal Well Replacement Program – Rancho California Water District – Temecula, 
California (2016-17).  Mr. Kingsbury provided project management for the preparation of 
preliminary design reports, demolition and construction plans, technical specifications, technical 
letters (e.g., recommended isolated aquifer zone testing, well designs and pump settings), and 
engineer’s estimates for the installation of five (5) new production wells (to replace aging and 
failing wells).  Mr. Kingsbury also assisted the District’s Project Manager and Water Operations 
Manager by providing technical recommendations and solutions for addressing concerns (e.g., 
well siting, water quality, operational issues and new well design ideas).  (Geoscience Support 
Services, Inc.) 

Camp   Pendleton Seawater Desalination Project Feasibility Study - San Diego County Water 
Authority – Camp Pendleton, California (2012-13).  Mr. Kingsbury provided field inspection 
during the installation of one (1) test water supply well and one (1) monitoring well, including 
field inspection during drilling, construction, well development, and aquifer testing.  Mr. 
Kingsbury also provided inspection for flowmeter survey, water quality sampling, and downhole 
video surveys.  He provided lithologic classification and interpretation and supported the well 
design and reporting phases, and assisted in the completion of the well summary report. 
(Geoscience Support Services, Inc.)   

City of Pomona Well Evaluation, Rehabilitation and Replacement Priority Ranking – Pomona, 
California (2016-17).  Mr. Kingsbury provided project management and geohydrologic services 
to evaluate the City’s aging potable water supply wells and develop a long-term strategy to 
rehabilitate and replace wells.  Duties included reviewing historical data, commenting on 
procedures recommended by contractor for well rehabilitations, evaluating post-rehabilitation 
results, and coordination with City personnel to discuss results of draft well priority ranking. 
(Geoscience Support Services, Inc.)  

Well No. 20 Siting Study – City of Coachella – Coachella, California (Ongoing).  Mr. Kingsbury is 
providing technical services in support of siting a new municipal water supply well to replace 
Well No. 11 which has failed due to physical conditions of the well.  Primary tasks include 
(1) compiling and evaluating hydrogeologic and well data and literature for the project area, (2) 
evaluating and ranking potential well sites using key criteria, and (3) preparing draft and final 
technical letter reports.      
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PROJECT  ROLE 
Hydraulic Modeling 

TITLE 
Associate, Engineer II 

EDUC AT ION 
BS, Civil Engineering, 
University of Nevada, Las 
Vegas, 2005 

REGIS TR AT IO NS/  
CERTI F IC A TIO NS 
Registered Professional 
Engineer, California No. 
79448 

Registered Professional 
Engineer, Nevada No. 
19654 

Certified Floodplain 
Manager US-09-04233 

ADDI TIO N AL  
SKILL S/TR AI NI NG 
WaterGEMS 
WaterCAD 
H2ONet 
AutoCAD Civil 3D 
ArcGIS 
HEC-HMS 
HEC-RAS 
PUBLIC AT IO NS 
Union House Creek: A 
Common Sense Approach 
to Local Flood Control 
Improvements (FMA 
Conference, 2013) 

WOOD RO DGE RS,  
INC.  ST AR T DATE 
May 27, 2014 

 

JESSE J. PATCHETT, PE, CFM

Mr. Patchett is a professional engineer with 14 years of experience in water resources 
engineering. He has served as the responsible Engineer-in-Charge in charge of the analysis, 
planning, design, and construction management for water/wastewater treatment, and water 
and sewer main rehabilitation, and regional flood control projects for many public and private 
agencies. 

RELE VAN T EX PERIEN CE 
City of Elk Grove Southeast Policy Area – Recycled Water Master Plan 
Mr. Patchett is currently leading the analysis and design of a recycled water distribution system 
for a proposed 1,200-acre area known as the Southeast Policy Area. This effort requires the use 
of WaterCAD to model nearly 100,000 linear feet of proposed transmission mains, distribution 
lines, storage tanks, and booster pump stations. Mr. Patchett was also able to identify system 
efficiencies which reduced the City’s prior estimate by more than $10 million.  
 

City of Wheatland Caliterra Ranch – Water Master Plan 
Mr. Patchett led the preparation of a water study for this proposed 191-acre subdivision in 
Wheatland, CA. In order to develop an accurate WaterCAD model, Mr. Patchett coordinated 
with the City’s Fire Chief to perform hydrant tests so that initial conditions for the hydraulic 
model could be established. Mr. Patchett also coordinated with our groundwater design team so 
that groundwater drawdown for the two proposed groundwater wells and the associated pump 
sizing could be accurately modeled for the study. The analysis included an evaluation of average 
day, maximum day, peak hour, and four maximum day plus fire flow scenarios. The results of the 
hydraulic model were used to determine appropriate infrastructure phasing, and sizing of new 
fire water storage tanks and booster pump stations.  

Trinitas South Main Pipeline (2014).  Mr. Patchett was responsible for the design of 
approximately 12,000 LF of new 30”, 24” and 18” water transmission mains in Stanislaus County, 
CA. Mr. Patchett prepared a transient analysis using WaterCAD software in order to ensure 
water hammer and negative pressures would not occur under a variety of operating scenarios. 

South San Joaquin Irrigation District Transmission Line Analysis - San Joaquin County, CA (2011 
– 2012) 
South San Joaquin Irrigation District provides drinking water to the cities of Tracy, Manteca, and 
Lathrop via the South County Water Supply Project which consists of a 36MGD water treatment 
plant and a 28-mile long transmission pipeline ranging from 60 to 30 inches in diameter. SSJID 
was considering selling water to additional entities, but was uncertain of the capacity of the 
pipeline to convey peak flows. Mr. Patchett developed a hydraulic model of the pipeline and 
orchestrated a 10-person effort to record point-in-time flows and pressures at various pipeline 
locations. The results of this effort were used to calibrate the model and exercise the model 
under a range of conditions to estimate the actual pipeline capacity.  
 

Keena Road Pipeline & Ophir Road Pipeline Projects – Auburn, California (2013-2014).  Mr. 
Patchett managed the design of approximately 5,000 LF of new 18” water mains in Placer 
County, CA. Unique project details include: providing public outreach to area residents to 
identify the preferred alignment, identifying right-of-way needs, coordination with the 
environmental permitting tam, and the redesign of a private leach field. 

City of Sacramento Little Pocket Water Main Replacement Project – Sacramento, California 
(2012-2013).  Mr. Patchett was the responsible engineer in charge of the design of over 23,000 
LF of new 8” and 12” water pipeline in the Little Pocket are of Sacramento. Project details 
included providing public outreach to area residents, coordinating with homeowners regarding 
the location of new meters and connection to the residence, and assisting junior staff in 
identifying the preferred location for the new water line in winding roadways which already had 
many existing utilities. 
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Chase Drive Pipeline Installation – Rancho Cordova, California (2011). Mr. Patchett managed 
the construction phase of this 2,100 LF pipeline installation project for Golden State Water 
company. Planned and directed daily observation, tracked and verified project quantities, 
created as-builts, and responded to RFI’s as part of this project. Unique project details included 
the discovery of an “abandoned” monitoring well in the proposed alignment. Mr. Patchett 
coordinated filed revisions with GSWC, CDPH and the contractor, thus preserving the project 
schedule. 

Waterline Extension Project – Harrah, Oklahoma (2010-2011). Mr. Patchett prepared the 
design plans, specifications, and Environmental Information Document (EID) for this 1.5 mile 
waterline extension project. Mr. Patchett gained ODEQ approval of the EID on the first submittal 
and advertised the Environmental Assessment/Finding of No Significant Impact per the 
regulations. Once the advertisement ended, a permit to construct was obtained and the loan 
was closed between the City and the DWSRF. 

Sewer Extension Project – Harrah, Oklahoma (2010-2011). Mr. Patchett assumed responsibility 
of this project in November 2010 once the Notice to Proceed was issued by the City. He 
prepared an Environmental Information document for the DEQ for this four-mile design project. 
In addition to the environmental requirements, he prepared an Engineering Design Report 
including all necessary hydraulic calculations for the new sewer and calculations for three new 
lift stations. 

City-wide Sewer Capacity, Management, Operations and Maintenance (CMOM) Project – 
Guthrie, Oklahoma (2010-2011). Mr. Patchett oversaw a team of inspectors on this 36,000 LF 
sewer rehabilitation project. Construction was a combination of dig-and-lay and pipe-bursting 
involving sewer mains from 8”-24”. Responsibilities included tracking monthly quantities, 
verifying pay requests, reviewing and negotiating change orders and providing bi-weekly 
updates to the City Manager and Public Works director. 

MCL Violation Corrective Action Plan & Preliminary Engineering Report - Harrah, OK (2010-
2011). Mr. Patchett coordinated with the Public Works Director and the ODEQ to determine the 
nature of the Notice of Violation and prepared several potential solutions for the City. This 
project required hydraulic modeling of the existing distribution system and wells to ensure the 
system could meet peak daily demands while repairs were being made to the offending well.  

Aerobic Digester Rehabilitation & Sludge Dewatering Project - Harrah, OK (2010-2011).  Jesse 
worked with the plant operator and contractor to troubleshoot a malfunctioning polymer 
injection system serving the new dewatering belt press during the final inspection. Jesse also 
worked with the plant operator on maintenance issues arising from clogging diffusers due to 
excessive sludge build up.  
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RESUMÉ 

BAHMAN SHEIKH, PH.D., P.E.  
Independent Consultant—Water Resources and Water Recycling Specialist 
Distinguished Fellow, Center for Integrated Water Research, University of California, Santa Cruz 

http://www.bahmansheikh.com     Bahman.sheikh@gmail.com  

EXPERIENCE SUMMARY 
Bahman Sheikh has over 30 years of domestic and international experience in research, 

planning, and design of water resources projects, specializing in water conservation, reclamation, 
reuse, and recycling.  His career began as a university professor, teaching courses in water quali-
ty for various irrigation applications.  Dr. Sheikh’s academic career was followed by consulting, 
technical investigations, planning, and design of water resource facilities.  Sheikh’s water recy-
cling experience includes service in the public sector with goal-setting, project planning, regula-
tory liaison, public outreach, and implementation of public policy programs.  The focus of much 
of this work has been on public health and safety of recycled water used for irrigation, industry, 
and other applications. Most of Dr. Sheikh’s client service is concentrated in Californa. In addi-
tion, he has served clients in 21 countries, including Peru, Bonaire, Mexico, South Korea, Aus-
tralia, Saudi Arabia, Egypt, India, Jordan, Kuwait, UAE, Syria, Bahrain, Morocco, and Tunisia. 
Bahman Sheikh has extensive experience in all aspects of water resources management, water 
use patterns and promotion of water use efficiency, water reclamation, recycling, and reuse, in-
cluding technical and regulatory issues, water quality, program management, alternatives analy-
sis, feasibility studies, and planning for long-term development of water recycling for large re-
gions and small communities.  He conceived, planned, and conducted major long-term pilot 
studies of pioneering water recycling programs in Monterey County, California, and in the City 
of Los Angeles, demonstrating the safety of regulated use of highly treated and disinfected re-
claimed water.     
Bahman Sheikh is a member of the Research Advisory Board of the National Water Research 
Institute.  He served on the Board of Directors of WateReuse Association and WateReuse Foun-
dation.  Highlights of Bahman Sheikh’s specialized experience are briefly listed below:    

Domestic—United States International 
WateReuse Research Foundation  

• 2018-Ongoing Investigation of impacts of up-
coming Food Safety Modernization Act 
(FSMA) requirements on farmers irrigating 
with recycled water.  

• 2016-2018 “Status of Agricultural Use of Re-
cycled Water—Impediments and Incentives” 

Denver Water—2014-2017 
• Preparation of documentation and presenta-

tions to provide the basis for the Colorado pub-
lic health and water quality assurance authori-
ties to consider allowing more widespread uses 

Unites States Aid for International Development 
(USAID) in Jordan 

• 2015-Ongoing Technical assistance to the 
Government of Jordan to shift local industries 
from groundwater use to recycled water. 

Jaipur, Pune, Faridabad, India  
• 2012-2013 Through subcontract with DAI: 

Prepared customized water use survey instru-
ments for residential, industrial and commer-
cial sectors of the three cities and trained local 
interviewers who completed hundreds of indi-
vidual user profiles.  The statistical analysis of 
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Domestic—United States International 
of highly-treated recycled water, especially for 
irrigation of edible crops. 

 
Monterey Regional Water Pollution Control Agency 

• 2010-2016 Currently serving on a consultant 
team planning a potable reuse project involv-
ing injection of highly treated recycled water 
into the Seaside Aquifer, as part of a multi-
faceted water supply plan for the future of 
Monterey Peninsula.  
 

San Francisco Public Utilities Commission 
• 2011-Ongoing As joint-venture partner with 

Kennedy/Jenks Engineers, prepared master 
plan for development of recycled water project 
on the Eastside of San Francisco.  Customers 
include dual-plumbed buildings prepared for 
switching to recycled water for toilet flushing, 
parks and landscapes switching to recycled 
water for irrigation, and other uses. 

 
City of San José, California—1997--2014 

• Provided ongoing training for hundreds of 
newly assigned site supervisors for customers 
receiving recycled water from the SBWR net-
work.  Prevention of cross connection and 
backflow in dual-plumbed buildings and dual-
use sites is a major component of this project. 

• Provided expert consulting services throughout 
the two decades of development of the South 
Bay Water Recycling (SBWR) infrastructure.  
Customers of SBWR include dual-plumbed 
buildings using recycled water for toilet flush-
ing—such as the new San Jose City Hall and 
the 49ers Levi’s Stadium in Santa Clara. 

• Created a mathematical model for projecting 
the economic impact of salinity increases in 
recycled water due to industrial brine dis-
charges into the City sewers upon the custom-
ers of recycled water.   

• Conducted site investigations in response to 
recycled water customers’ concerns about wa-
ter quality and landscape impacts. 

• Reviewed and critiqued another consultant’s 
study of impacts of recycled water on Santa 
Clara and Llagas Groundwater subbasins, with 
special emphasis on NDMA fate and transport.  
  

Santa Clara Valley Water District—2000--2012 
• Facilitated discussions among top managers in 

the District regarding future potential strate-
gies for eventual implementation of potable 

these audits resulted in a series of recommen-
dations for future water efficiency strategies 
and policies for the three cities.  Prepared wa-
ter conservation and reuse elements of Munic-
ipal Water Use Efficiency Guidelines for three 
cities in India: Jaipur, Pune, and Faridabad.     

 
German Government Development and Export 
Fund (KFW) 

• 2003, through Dorsch Consult.  Provided ex-
pertise for the design of a water reclamation 
and reuse treatment and distribution infrastruc-
ture for the Greater Gaza City, Palestinian Ter-
ritory.   

• 2005, through Dorsch Consult.  Provided spe-
cialized engineering services for the design of 
an efficient irrigation system using recycled 
water for landscaping in hotels and govern-
ment buildings on the Island of Bonaire, in the 
Netherland Antilles. 

 
United Nations Food and Agriculture Organization 
(FAO) 

• 2013, Provided Study Tour of exemplary recy-
cled water projects in the United States for a 
select group of officials from the Saudi Arabia 
Ministry of Agriculture.  The Study Tour 
spanned major water reuse sites in Florida, 
California, and Virginia. 

• 2009,  Served as technical advisor for use of 
recycled water (water reclaimed from 
wastewater, locally referred to as Treated 
Sewage Effluent, or TSE) in irrigated agricul-
ture throughout the Kingdom of Saudi Arabia 
by providing guidelines and leading training 
sessions. 

    
Barwon Water, Victoria, Australia 

• 2010-2013, Served as member of expert panel 
independently evaluating planning efforts to-
ward an indirect potable reuse project to be 
implemented as part of a multi-pronged ap-
proach to future water supply security for the 
region.  

  
Australian National Environmental Protection 
Council Service Corporation 

• Peer reviewed draft of the Australian National 
Guidelines for Water Recycling  
 

Tunisia, Transfer of Recycled Water from Tunis to 
Southern Tunisia 
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Domestic—United States International 
reuse options—indirect and/or direct. 

• Prepared a computational model to assess the 
impact of irrigation with recycled water over 
the unconfined aquifers in Santa Clara Valley, 
with special emphasis on salinity. 

• Facilitated discussions between the District 
and the City of San Jose (SBWR) regarding fu-
ture form of collaboration between the two 
agencies for delivery of recycled water to their 
service areas.  A forty-year agreement for joint 
development and operations resulted from the 
success of these negotiations. 

 
City of Chula Vista—2002 

• Investigated the feasibility and comparative 
costs and benefits of a large number of water 
demand management options, including resi-
dential water conservation, commercial and 
industrial measures to reduce demand, use of 
gray water for landscape irrigation, and water 
recycling. 

 
Marin Municipal Water District—2001 

• Investigated the comparative costs and benefits 
of alternative sources of water supply for the 
District including use of gray water, water re-
cycling and desalination of seawater from the 
San Francisco Bay or from the Pacific Ocean.   

 
City of Los Angeles, California—1991-1996 

• Developed achievable goals and a master plan-
for recycled water development that were 
adopted by the City Council.  Provided inter-
departmental liaison that enabled planning and 
ultimate implementation of several major wa-
ter recycling projects in cooperation with West 
Basin Municipal Water District.  Prepared pol-
icy analysis for control of salt discharges from 
residential water softeners into the municipal 
sewer system.  Commissioned a city-wide sur-
vey of water softener use and salt purchase 
patterns of residents.  Recommended adoption 
of an ordinance for prohibition of use of self-
regenerating water softeners, which involve 
discharge of salts and wastage of water as 
brine is periodically discharged into the sewers 
during the regeneration cycles. 

• Conducted a year-long graywater reuse pilot 
project at eight residential locations through-
out the City of Los Angeles with monthly 
monitoring of soils, water, and vegetation for 
microbial, chemical and other characteristics. 

• 2009, Provided guidelines and case studies of 
similar transfers over long distances for use in 
irrigation, industry, and geothermal fields re-
plenishment. 

• 2007, Guided a group of Jordanian engineers 
in site visits to wastewater treatment plants in 
various parts of Tunisia, with an emphasis on 
beneficial uses of reclaimed water. 

 
Amman, Jordan (Subcontract with various USAID 
contractors) 

• 2008, through DAI, “Water Efficiency Rec-
ommendations for High Rise and High Density 
Developments” in the Greater Amman Munic-
ipality, developing best management practices 
(BMPs) for water reuse and conservation. 

• 2005, through Chemonics, “Review of Aqaba 
Watger Demand and Expanded Evaluation of 
Water Resources.” 

• 2004, through ARD, Facilitated discussion 
workshops for members of Water Reuse 
Standards Committee from the Ministry of 
Water and Irrigation, Ministry of Health, and 
the Jordanian Institute for Standards and Me-
trology.  These workshop sessions led to for-
mulation of recommended water reuse stand-
ards for adoption by the government of Jordan. 

 
King Saud University, Riyadh, Saudi Arabia—2006-
2014 

• Retained as Senior Advisor to Prince Khaled 
Chair for Water Research at the Department of 
Civil Engineering. 

• Provided periodic workshops and seminars to 
graduate students and government officials on 
sustainable water policies and practices 

  
Arriyadh Development Authority (ADA) 

• 2000.  Sheikh created a master plan for water, 
wastewater and reclaimed water for the City of 
Riyadh, Saudi Arabia, for the period to 2022 at 
which time the City’s population would in-
crease by 7,000,000 people. 

• 2007.  Assisted ADA in development of terms 
of reference (TOR) for bidding for implemen-
tation of water reclamation facilities (treat-
ment, distribution, and retrofits) throughout the 
rapidly developing areas of the City of Riyadh.  

• 2009.  Oversaw and reviewed work products of 
other consultants engaged to prepare water re-
cycling facilities plans for the City of Riyadh 
 

ATTACHMENT 6 
52 of 64



BAHMAN SHEIKH, PH.D., P.E.    Water Reuse Consultant    Page 4 

   

Domestic—United States International 
 
Monterey Wastewater Reclamation Study for Agri-
culture—1975-1986  

• Managed $7.2 million research and demonstra-
tion project on irrigation of raw-eaten vegeta-
bles with recycled water, for over eleven 
years. 

• Planned scientific design of field experiments 
to distinguish any impacts of use of reclaimed 
water on plants, soils, crop yield, crop quality, 
groundwater, and the environment. 

• Published reports of findings and obtained the 
agreement of public health officials to permit 
use of the reclaimed water on raw-eaten food 
crops. 

• Performed liaison and facilitation services 
among stakeholders, including farmers, public 
health officials, water supply agencies, and 
other environmental and citizen groups 

 
West/Central Basin Municipal Water Districts—
1986-1988 

• Provided technical input into the Districts’ ex-
tensive water reuse activities, analyzing alter-
natives, feasibility, economic viability, regula-
tory compliance, and funding of numerous pro-
jects. 

• Participated in Districts’ public outreach func-
tions, promoting recycled water use 

• Prepared the District’s Urban Water Manage-
ment Plan 

• Conducted technical sessions for potential new 
customers of recycled water—golf courses, 
nurseries, parks, industries. 

 
WateReuse Association  

• Co-chair of the International Committee, 
working to expand the reach of the Association 
into the Middle East region. 

• Completed a White Paper on Graywater for the 
Association Board of Directors’ policy deci-
sion vis-à-vis inclusion of graywater in the As-
sociation portfolio. 

• Completed a national training manual for site 
supervisors and users of recycled water. 

• Prepared and updated summary of Title 22 “al-
lowed uses of recycled water”. 

• Served as chairman of Public Education Com-
mittee. 

• Collaborated in the preparation of an interac-
tive compact disc for landscape users of recy-
cled water for problem-solving and design of 

Kuwait Institute for Scientific Research 
• 2008, Prepared recommendations for updating 

of Kuwait’s regulations and criteria for use of 
reclaimed water in agriculture, landscape irri-
gation, industry, and groundwater recharge. 

 
United Stated Agency for International Development 

• 2006, through CDM and PA Consulting:  As-
sisted local staffs in the cities of Nagpur and 
Hyderabad, India, to develop industrial water 
recycling and reuse programs, beginning with 
pilot treatment systems. 

• 2003, through ARD:  Developed a new frame-
work for “Standards, Regulations, and Legisla-
tion for Water Reuse” in Jordan. 

• 2004, through CDM:  Prepared Chapter 8 of 
the USEPA/USAID Water Reuse Manual, de-
scribing international water reuse practices. 

• 2003, through Chemonics:  Reviewed Egyp-
tian proposed rules for use of reclaimed water 
in agriculture. 

• 2004, through PA Consulting:  Reviewed a 
master plan for a swap of agricultural water 
with urban reclaimed water in the metropolitan 
Hyderabad, in the state of Andra Pradesh, In-
dia. 

 
The World Bank—2001 

• Prepared an extensive background document 
and proceedings and provided technical re-
source to a regional water reuse workshop for 
10 countries of the Middle East and North Af-
rica (MENA) in Cairo, Egypt. 
 

Jaffna Peninsula, Sri Lanka—1983 
• Developed end user water use information da-

tabase and recommended water conservation 
policies and strategies in urban and agricultur-
al areas of Jaffna Peninsula including the most 
cost-effective methods for reducing demand 
for water, especially during the low-rainfall 
seasons. 

 
Casablanca, Morocco. Use of Treated Wastewater 
Effluent for Irrigation of Early-Season Vegetables 
for the European Export Market 

• 1990, Prepared economic feasibility analysis 
of reclaiming wastewater from the Casablanca-
Mohammediah areas for use for irrigation of 
vegetables in the suburban agricultural region, 
specifically for early-season export to the Eu-
ropean market. 
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Domestic—United States International 
new landscaped irrigated with recycled water.  

• Served on the video committee—“Water In An 
Endless Loop”. 

• Prepared popular brochure on Graywater—
“Clear Facts about Gray Water”. 

 
Author of “Terra Linda Demonstration Garden for  
Recycled Water-Irrigated Landscapes in Marin 
County”, for Marin Municipal Water District, June 
2010 
 
Author of “White Paper on Graywater”, a Policy 
Analysis for WateReuse Association Board of Direc-
tors, April 2010 
 
Author of “Site Supervisor Training Manual: for 
Users of Reclaimed Water”, September 2006 
 
Principal Author of Chapter 6 on Public Education 
in AWWA/WEF Potable Reuse Book  

• Collaborated with 13 contributors to the Chap-
ter content to provide a manual, complete with 
examples of cases and lessons learned from 
water reuse ongoing projects. 

 
Principal Author of Chapter 17 in “Wastewater Rec-
lamation and Reuse” 

• Collaborated with three co-authors, document-
ing the results of the eleven-year pilot study 
investigating the safety of use of recycled wa-
ter for irrigation of food crops in Monterey 
County, California. 

 
Author of Chapter 6 in “Water Reuse for Irriga-
tion” Edited by Valentina Lazarova and Akiça Bah-
ri, CRC, 2005.  
 

PROFESSIONAL HISTORY 

1996-Date Independent Water Resources and Reuse Consultant, providing special-
ized services to public and private clients in their water reclamation projects.  
Major current and recent clients include USAID, The World Bank, Petroleum 
Institute of Mexico, Marin Municipal Water District, Metropolitan Water Dis-
trict of Southern California, Coachella Valley Water District, Las Virgenes 
Municipal Water District, Monterey Regional Water Pollution Control Agen-
cy, the City of San Jose South Bay Water Recycling Program, West/Central 
Basin Municipal Water Districts, Parsons Engineering Science, Harland Bar-
tholomew, Harza Environmental Services, Bechtel International, ARD, Inc., 
City of Chula Vista, and Central Contra Costa Sanitary District.  In addition 
to numerous projects in California, Bahman Sheikh serves clients with water 
reclamation projects in various countries, including the Netherland Antilles 
(Bonaire), Jordan, Kuwait, Saudi Arabia, Bahrain, Turkey, Peru, Tunisia, Mo-
rocco, and Egypt. 

ATTACHMENT 6 
54 of 64



BAHMAN SHEIKH, PH.D., P.E.    Water Reuse Consultant    Page 6 

   

 1994-1996 West Basin and Central Basin Municipal Water Districts.  Water Re-
sources and Wastewater Reuse Policy Specialist.  In this capacity he ad-
vised the Districts’ management on water policy issues, represented the Dis-
tricts at various State forums, interfaced with regulatory agencies, environ-
mental groups, community organizations, and the public, and worked with 
water customers and member utilities to solve issues and problems arising as 
the District expanded its water reclamation service area.  Representing the 
Districts, Bahman Sheikh served on a number of Statewide committees work-
ing to manage the State’s water resources more efficiently, e. g.:  

• U.S. Bureau of Reclamation Executive Management Committee, oversee-
ing the preparation of the “Southern California Comprehensive Water 
Reclamation and Reuse Study” with federal-local partnerships. 

• State Potable Reuse Committee, convened by the Directors of the State 
Department of Water Resources and the State Department of Health Ser-
vices to develop and foster regulatory and public acceptance for safe aug-
mentation of potable water supplies with potable reclaimed water. 

• Chair, Public Education Committee of WateReuse Association of Califor-
nia, planning and implementing public information and outreach programs 
on water reuse for the Association. 

 1989-1994 City of Los Angeles.  Executive Director, Office of Water Reclamation.  
This Office was created within the Board of Public Works to bring into focus 
the City’s basic goal of maximizing the reclamation of its wastewater re-
source.  The City recognized the need for new water policy directions because 
of the increasing vulnerability of its sources of imported water supply.  Bah-
man Sheikh was recruited to set near- and long-term water reclamation goals, 
bring together diverse decision-making bodies, help establish funding mecha-
nisms, be a good-will ambassador to the public and to outside agencies, and 
prepare plans and strategies to achieve the City’s basic goal.  Policy analysis, 
legislative recommendations, funding and financing, interagency coordina-
tion, and interdepartmental liaison were important aspects of Bahman 
Sheikh’s responsibilities. 

  Specific goals recommended by Bahman Sheikh were adopted as City goals 
by the Council and by the Board of Water and Power Commissioners.  Based 
on these adopted goals, a number of water reclamation projects have been de-
veloped and are now being implemented.  An important function of the Office 
was coordinating the water reuse activities of the major water purveyor 
(LADWP) and wastewater management entity (Department of Public Works) 
in the City, and establishing an outreach program to make the public aware of 
the safety and desirability of water reuse in all its forms.  He designed and di-
rected a yearlong pilot project demonstrating the safety of using gray water 
systems for residential landscape irrigation.  The results of this pilot project 
were the technical basis for new regulations adopted Statewide for residential 
gray water use.  He provided testimony at numerous local and State hearings 
before a variety of boards regarding reclaimed water policy.  

  The Office of Water Reclamation worked closely with the Mayor’s Office, 
the City Council, and the Boards of Commissioners of Public Works and Wa-
ter and Power.  Examples of initiatives presented to policy makers were the 
gray water legalization policy and ordinances to control water softeners and to 
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require dual plumbing in all new high-rise construction.  The resultant poli-
cies caused implementation of several water reclamation projects.  Bahman 
Sheikh represented the City of Los Angeles at numerous statewide water fo-
rums, including the following:  

• Chair, Regulatory Committee of the WateReuse Association of California, 
working with State Department of Health Services to revise regulations 
governing water reuse. 

• Member, Bay Delta Oversight Council (BDOC) Technical Advisory Com-
mittee on Water Supply. 

• Chair, Survey Committee of the WateReuse Association of California.  
Prepared the 1993 estimate of Statewide water reuse potential in coopera-
tion with the State Department of Water Resources, Metropolitan Water 
District of Southern California, San Diego County Water Authority, and 
numerous other retail and wholesale water purveyors. 

• Member, California Ad-Hoc Gray Water Committee.  Prepared Appendix J 
to the State Plumbing Code to allow individuals to use gray water in resi-
dences, under special restrictions, to protect the public health and prevent 
backflow into the community water supply. 

• Member, DWR/DOHS-sponsored committee to develop dual plumbing 
standards for reclaimed water service inside high-rise buildings for toilet 
flushing and other non-potable water uses. 

• Member, Legislative Committee of WateReuse Association of California, 
preparing and supporting legislation to facilitate and expand uses of re-
claimed water in the State. 

• Member, U.S. Bureau of Reclamation Executive Management Team for the 
Southern California Comprehensive Water Reclamation and Reuse Study. 

 1987-1989 CH2M HILL.  Civil/Environmental Engineer.  Directed and managed ma-
jor water reuse projects and contributed senior review and specialized exper-
tise to the firm’s water supply and reclamation projects.  Examples of his con-
tributions include:  

• City of Ankara, Turkey:  participated in developing a master sewerage 
plan for the capital City of Ankara, Turkey, population 4 million, where he 
directed the modeling of the wastewater collection system for the entire 
City.   

• City of Los Angeles:  Participated in the preparation of the City’s Ad-
vanced Planning Report by leading the water supply shortfall projections 
and analyses that resulted in recommendations for full utilization of the 
City’s reclaimed water potential.  The City’s APR provides for wastewater 
management planning for the next 100 years and the City’s needs for major 
wastewater and water reclamation infrastructure facilities. 

• City of Santa Rosa:  Analyzed nutrient balance in two basins proposed to 
receive reclaimed water for irrigation of fodder crops. 
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• San Jose/Santa Clara Treatment Plant:  Analyzed opportunities for rec-
lamation of the effluent from the plant and recommended a phased ap-
proach including irrigation of parks, industrial cooling, recharge into 
groundwater aquifers, and dilution of Leslie Salt Company’s bittern before 
discharge. 

 1970-1987 PARSONS Engineering-Science.  Manager.   He was Project Director and 
oversaw the work of several project managers and engineers performing as-
signments on a variety of environmental engineering projects for diverse pri-
vate and public sector clients.  His projects are briefly highlighted below:  

• Areawide Water and Sewerage Master Plans:  Managed comprehensive 
areawide water and sewerage planning studies for mountainous, desert, and 
metropolitan areas of San Bernardino, Napa, and El Dorado Counties under 
a Farmers Home Administration planning grant program.  

• Monterey Regional Water Pollution Control Agency:  Bahman Sheikh was 
responsible for the conception, direction, and execution of the 11-year pilot 
field demonstration project for Monterey Regional Water Pollution Control 
Agency, investigating the feasibility of irrigating raw-eaten food crops with 
disinfected, tertiary-treated reclaimed water.  This project, known as the 
Monterey Wastewater Reclamation Study for Agriculture (MWRSA), at-
tracted worldwide interest and has been reported at many conferences and 
professional publications.  Bahman Sheikh led MWRSA from its inception 
in 1976 continuously through the publication of its final report in April 
1987.  His effective communication of the technical intricacies of water re-
use to the local farmers, local health authorities, and a score of different 
governmental agencies was crucial to the successful completion of the pro-
ject.  Large-scale irrigation with recycled water on 12,000 acres in the 
northern Monterey County is now routine, thanks in part to the success of 
MWRSA, credibility of its results, and the need for sources of additional 
water supply in the region. 

• Northglenn-Denver, Colorado:  Performed a water exchange study for 
Northglenn, Colorado, investigating use of reclaimed Denver wastewater 
for irrigation of sugar beets in exchange for rights to ditch waters to be di-
verted for municipal supply.  

• Las Palmas Ranch, Salinas, California:  Directed the evaluation of vari-
ous irrigation systems, including drip irrigation, for application on a 60-acre 
hillside for reuse of treated municipal effluent from Las Palmas Ranch, a 
proposed housing development near Salinas, California.  

• Environmental Impact Studies:  Was responsible for development of En-
vironmental Impact Reports and Statements on a variety of projects includ-
ing land application of effluents and wastewater biosolids, solid waste dis-
posal, and wastewater treatment.  Bahman Sheikh performed erosion, sedi-
ment transport, irrigation, and urban runoff investigations as part of a com-
prehensive water quality management study of the James River Basin in 
Virginia.  

1967-1970 University of Shirz, Assistant Professor.  Bahman Sheikh taught technical 
courses in water systems design, water resources and supply management, water 
utility administration, irrigation, soils, hydrology and hydraulics at the University 
of Shiraz, College of Agriculture (in Iran).  He designed and supervised construc-
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tion of a hydraulics teaching and research laboratory at the field campus of the 
College.   

ACADEMIC ACTIVITIES 

 In recent years, Bahman Sheikh has taught classes—as guest lecturer and seminar 
presenter—in topics related to California water, at several institutions of higher learn-
ing, including: 

• Department of Civil & Environmental Engineering, Woods Institute for 
the Environment, Stanford University 

• Department of Civil Engineering University of California, Davis 
• Public Policy Program at Pomona College 
• School of Architecture at the University of Southern California 
• Environmental Engineering Program at the University of Southern California 
• Environmental Engineering at California State University at Long Beach 
• Occidental College Faculty Seminar 
• Extension Service of the University of California at Davis, Courses in Legal and 

Regulatory Water Issues 
• Water Resources Short Course at UCLA for Water Officials of the Government of 

Thailand 

INTERNATIONAL CONSULTING: 

 Over the past two decades, Bahman Sheikh has completed numerous overseas missions 
of varying duration.  Typically, he provides expert and specialized consulting services in 
water resource management, wastewater treatment, water reuse and related topics, to 
governmental agencies in countries including Mexico, Peru, South Korea, Sri Lanka, 
Turkey, Syria, Bahrain, Tunisia, Morocco, and most recently in India, Egypt, Jordan, 
Kuwait, United Arab Emirates, and Saudi Arabia.  Funding agencies for these projects 
are the World Bank, USAID, Asia Development Bank, and the local government agen-
cies. 

EDUCATION 

1967, Ph.D., Soil Physics (Soil-Water Relations), University of California, Davis 
1964, M.S., Irrigation (Water Science and Engineering), University of California, Davis 
1962, Pomona College (Interdisciplinary Studies in Liberal Arts), Claremont, CA 
1957, B.Sc., Agricultural Engineering, American University of Beirut, Lebanon 

AWARDS AND HONORS 
Honorary Lifetime Member, WateReuse Association, dedicated September 16, 2013. 
Resolution of Appreciation in recognition of 27 years of service from Board of Directors, 

Monterey Regional Water Pollution control Agency, March 29, 2004. 
Outstanding Service Award, WateReuse Association, 2002 
President’s Award of Appreciation, WateReuse Association, 2002 
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Appointed to the Board of Directors of WateReuse Research Foundation, 2001, served 
until 12/2007. 

Appointed to the Research Advisory Board of National Water Research Institute, 1995. 
Recognized by City of Los Angeles City Council for “efforts and accomplishments,” 

1994 
Recognized by City of Los Angeles Board of Public Works for “vision and commit-

ment,” 1994 
Elected to Board of Directors, WateReuse Association, 1993, served until 2002. 
Integrated Resource Management Award, Water Policy Conference III, 1993 
Outstanding Service Award, WateReuse Association of California, 1991 

REGISTRATION 

Professional Engineer, Civil, California: C 26633 

PROFESSIONAL MEMBERSHIPS 
WateReuse Association  
American Water Works Association 
Water Environment Federation 
California Water Pollution Control Association 
National Water Research Institute, Research Advisory Board 

PUBLICATIONS AND PRESENTATIONS: 
“Recycled Water for Irrigation of Food Crops”, a White Paper prepared for Denver Wa-
ter, November 2015. 

“Graywater’s Future Role in Integrated Water Management Planning”, Scheduled for 
presentation at the IWA Efficient 2011 conference at Dead Sea, Jordan, March, 2011. 

“Is Graywater Another Flavor of Water Reuse?”, Presented at WateReuse Association 
Symposium 25, Washington, D. C., September 2010.  

“Terra Linda Demonstration Garden for Recycled Water-Irrigated Landscapes in Marin 
County”, prepared for Marin Municipal Water District, June 2010. 

“Graywater White Paper”, prepared for WateReuse Association Board of Directors, April 
2010. 

“Maximizing Filtration Capacity for Production of Tertiary Recycled Water”, presented 
at WateReuse Association Symposium 24, Seattle, Washington, September 2009. 

“Recycled Water—Fit for the Use”, presented at WEFTEC 2008 Workshop on Water 
Reclamation and Reuse: The Big Picture: Reclaimed Water as a Water Resource, Chica-
go, Illinois, October 18, 2008. 

“Future Potential for Recycled Water”, presented at WateReuse Association Symposium 
22, Tampa, Florida, September 2007. 
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“Socioeconomic Aspects of Wastewater Treatment and Water Reuse”, presented at 
EMWater (Efficient Management of Wastewater) Regional Conference in Amman, Jor-
dan, October 2006. 
“Higher Filter Loading Rates for Greater Water Reuse Capacity”, presented at WEFTEC 
06, Dallas, Texas, October 2006 
“National Training Manual for Commercial Recycled Water Users”, presented at the 21st 
Annual WateReuse Association Symposium, Hollywood, California, September 2006.   
“A Scientific Basis for Regulating Filter Loading Rate for Production of Recycled Water 
in California”, presented at the 21st Annual WateReuse Association Symposium, Holly-
wood, California, September 2006. 
with Ken Tanji, “A Landscape Guide For Irrigation With Recycled Water”, presented at 
the 21st Annual WateReuse Association Symposium, Hollywood, California, September 
2006. 
“Site Supervisor Training Manual: for Users of Reclaimed Water”, prepared for and pub-
lished by WateReuse Association, September 2006. 
“U.S. and International Perspectives on Recycled Water Disinfection”, presented at the 
2006 California Section Annual Conference, Bridging the Gap with Recycled Water, 
March 12-14, 2006, San Francisco. 
“Filter Loading Evaluation for Water Reuse” Presented at WateReuse Association Cali-
fornia Section 2005 Annual Conference in San Diego on February 28, 2005. 
“Institutional Requirements in California and Florida for Implementation of Water Recy-
cling/Reclamation Projects”, Presented at WateReuse Symposium XIX, Phoenix, Arizo-
na, September 21, 2004.  
“Water Reuse: International Perspectives and Rationale for Hyderabad”, presented at 
Confederation of Indian Industry, Hyderabad, India, September 14, 2004. 
“Water Recycling Projects in California:  Opportunities and Challenges”, presented at 
2004 Annual Conference of Victorian Farmers Federation in Melbourne, Australia, July 
14, 2004 
“Impact of Institutional Requirements on Implementation of Water Recycling / Reclama-
tion Projects”, presented at the 2004 Water Sources Conference in Austin, Texas, January 
11-14, 2004. 
"Indirect Potable Reuse through Groundwater Recharge and Surface Water Augmenta-
tion:  The Gold Standard of Water Recycling in California", invited keynote presentation 
at the National Water Recycling in Australia Conference, September 1-2, 2003,  Bris-
bane, Australia. 
“Efficacy of Pathogen Removal at Full-Scale Operational Water Reuse Facilities in Mon-
terey, California”, presentation at WateReuse Symposium XVIII, September 7-10, 2003, 
San Antonio, Texas. 
“Rules and Regulations/Guidelines for Water Reuse” Presentation at MED-REUNET 
Seminar, September 25-26, 2003, Izmir, Turkey. 
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“Water Reclamation World-Wide: Revisions to the International Guidelines”, presented 
to Third World Water Forum, USAID-Sponsored Session on Update of Water Reuse 
Guidelines, March 16, 2003, Kyoto, Japan. 
“Ethical Dilemmas in the Water Cycle in the Middle East and North Africa” presented to 
Third World Water Forum, San Francisco Public Utilities Commission-Sponsored Ses-
sion on Ethics in Water Management, March 19, 2003, Kyoto, Japan. 
“Comparing and Contrasting Benefits and Costs of Water Use Efficiency Measures in 
Marin County and in Chula Vista", presented at CALFED Science Conference, January 
2003, Sacramento, California. 
“Comparing the Costs and Benefits of Water Recycling Options with Seawater Desalina-
tion and Gray Water”, presented September 10, 2002, at WateReuse Association Sympo-
sium XVII, Orlando, Florida.  
“Economic Impacts of Salt from Industrial and Residential Sources”, presented at 
AWWA-WEF Joint Water Resources Conference, “Reuse, Resources, Conservation”, 
January 2002, Las Vegas, Nevada.   
“Building Water Conservation into New Homes in Chula Vista, California”, presented at 
AWWA-WEF Joint Water Resources Conference, “Reuse, Resources, Conservation”, 
January 2002, Las Vegas, Nevada. 
“Reclaimed Water: Benefits to Society Beyond Water Resource Value In Dry Regions of 
the World”, presented to The First International Conference on Economical and Social 
Uses of Water in Arab Countries, June 18-21, 2001, Beirut, Lebanon. 
with Anderson, J. et al., “Climbing the Ladder:  A Step-by-Step Approach to Internation-
al Guidelines for Water Recycling” presented at the 1st World Congress of the Interna-
tional Water Association (IWA), Paris, France, July 3, 2000. 
“Salt in Recycled Water:  Agricultural and Landscape Limitations”, presented at Wa-
teReuse Workshop on Salts In the Brine Stream, held in Phoenix, Arizona, March 29, 
2000. 
“Riyadh, Kingdom of Saudi Arabia: A Vision of 2021: Introducing Water Reuse to A 
World Capital”, Presented to Water Reuse 2000, Joint AWWA-WEF Specialty Confer-
ence to be held in San Antonio, Texas, January 30-February 2, 2000. 
“The Importance of Reclaimed Water for Landscape Irrigation in the Arid Zone”, key-
note address to the First International Conference on Greenery and Environmental Beau-
tification in Arid Zones”, Sponsored by Kuwait Institute for Scientific Research, Kuwait 
City, November 20-24, 1999. 
“Lessons From Abroad:  Water Recycling Global Perspectives”, presented at Symposium 
XIV WateReuse Association, Long Beach, California, September 15, 1999. 
with NWRI writing team, “The Value of Water:  Recognizing and Using the Full Poten-
tial of Your Water Supply”, National Water Research Institute, Fountain Valley, Califor-
nia April 1999  
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“Sustainable Use of Water, California Success Stories”, Advisory Committee Member to 
Pacific Institute for Studies in Development, Environment, and Security, Oakland, Janu-
ary 1999 
“Hygienic Evaluation of Reclaimed Water Used To Irrigate Food Crops—A Case 
Study”, Conference Proceedings, Advanced Wastewater Treatment, Recycling and Re-
use, 2nd International Conference, IAWQ, Milan, Italy, September 14-16, 1998. 
“Tertiary Water Food Safety Study”, report to the Monterey County Water Recycling 
Projects’ Water Quality and Operations Committee, August, 1998. 
“Accounting for All the Benefits of Water Recycling” with Eric Rosenblum, Steve 
Kasower and Earle Hartling, Proceedings, Water Reuse ’98, a joint specialty conference 
of WEF and AWWA in Orlando, Florida, February 1-4, 1998.  
Chapter 6, Public Information Programs, in joint publication of WEF and AWWA, “Us-
ing Reclaimed Water to Augment Potable Water Resources”, pp. 191-233, February 
1998. 
Chapter 17, Tertiary Reclaimed Water for Irrigation of Raw-Eaten Vegetables, in “Reuse 
of Wastewater” edited by Prof. Takashi Asano, pp. 779-825, June 1998 
“Resolving Water Quality Concerns In Irrigation of Pebble Beach Golf Course Greens 
with Recycled Water”, in Proceedings of the Water Environment Federation 70th Annual 
Conference (WEFTEC’97), pp. 187-194, Chicago, Illinois, October 18-22, 1997. 
“International Practices In Water Reuse”, in Proceedings of the Water Environment Fed-
eration 70th Annual Conference (WEFTEC’97), pp. 281-284, Chicago, Illinois, October 
18-22, 1997. 
with Brock McEwen of CH2MHill and Tom Richardson of Montgomery Watson, “Indi-
rect Potable Reuse: State of the Art”, presented to the Water Environment Federation 
Specialty Conference on Beneficial Reuse of Water and Biosolids, Marbella, Spain, April 
6-9, 1997. 
“An Informed Public Favors Water Recycling” presented to the Florida Section/AWWA 
Specialty Conference, Maitland, Florida, November 13-15, 1996. 
with Eric Rosenblum, City of San Jose South Bay Water Recycling, “Environmental In-
fluences behind Water reclamation” presented to the Florida Section/AWWA Specialty 
conference, Maitland, Florida, November 13-15, 1996. 
“A Preview of the WEF/AWWA Guidance Manual on the Use of Reclaimed Water to 
Augment Potable Water Resources”, presented to WEFTEC’96, Water Environment 
Federation 69th Annual Conference, Dallas, Texas, October 5-9, 1996. 
“Global Perspectives on Water Reuse” , presented to the Pacific Northwest Pollution 
Control Association, Seattle, Washington, May 17, 1996. 
“Obstacles of Reuse Customers and their Resolution”, presented to the Pacific Northwest 
Pollution Control Association, Seattle, Washington, May 17, 1996. 
“Outreach and Public Education for Water Reuse” presented to Water Reuse ’96 a spe-
cial conference co-sponsored by WEF and AWWA, San Diego, February 25, 1996. 
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“The Monterey Study—Agronomic Issues”, presented to the California Irrigation Insti-
tute’s 34th Annual Meeting, Sacramento, California, February 2, 1996. 
“Uses of Recycled Water: Opportunities and Obstacles”, presented to the ‘95 Statewide 
Conference of the Association of Environmental Professionals, San Jose, California, July 
15, 1995.  
OWR NEWS, quarterly newsletter of the City of Los Angeles Office of Water Reclama-
tion, was published regularly from 1990 through 1994, to communicate with City deci-
sion makers and the public, expanding public awareness of water recycling through dis-
semination of news and general information about the safety and necessity of uses of re-
claimed water.   
 “Future Water Recycling Potential in Southern California,” presented to the American 
Society of Civil Engineers Annual Meeting in Denver, May 23-26, 1994. 
“Status of Present and Future Water Recycling in California,” presented to the Joint 
AWWA/WEF Water Reuse Symposium, Dallas, Texas, February 27-March 2, 1994. 
with James M. Kelly and Ronald E. Young, “Emergence of Microbial Risk Assessment 
as a Criterion in Regulating Water Reuse in California,” presented to the Joint 
AWWA/WEF Water Reuse Symposium, Dallas, Texas, February 27-March 2, 1994. 
“The City of Los Angeles Gray Water Pilot Project,” presented at CONSERV93, co-
sponsored by ASCE, AWWA, and AWRA, Las Vegas, Nevada, December 12-16, 1993. 
“Back to the Future: Water Reclamation,” panel participant at California Water Policy 
III: Beyond Consensus conference, Los Angeles, October 21-22, 1993. 
“Direct Potable Reuse,” Moderator of Panel of Experts at California Water Policy III: 
Beyond Consensus conference, Los Angeles, October 21-22, 1993. 
“Survey of Future Water Recycling Potential in California,” presented to the WateReuse 
Association of California Symposium VIII, San Diego, California, October 13-15, 1993. 
“Results of the City of Los Angeles Gray Water Pilot Project,” presented to the AWWA 
Annual Conference and Exposition, San Antonio, Texas, June 6-10, 1993. 
“The City of Los Angeles Gray Water Pilot Project Shows Safe Use of Gray Water Is 
Possible,” presented to the ASCE Water Resources Planning and Management Division’s 
20th Anniversary Conference, Seattle, Washington, May 3-5, 1993. 
“Removing Institutional Barriers to Water Reuse: A Three-Year Report Card,” presented 
to the AWWA-WEF Joint Management Conference, Atlanta, Georgia, March 2, 1993. 
“Water Reuse in Los Angeles,” presented to Water Reuse Symposium, sponsored by Salt 
River Project, Phoenix, Arizona, November 2, 1992. 
“Long-Range Planning for Water Reuse in the City of Los Angeles,” in Wastewater Rec-
lamation and Reuse, Water Science and Technology 24:9, pp. 11-17.  Proceedings of In-
ternational Symposium on Wastewater Reclamation and Reuse, Castell d’Aro, Costa 
Brava, Spain, September 24-26, 1991. 

ATTACHMENT 6 
63 of 64



BAHMAN SHEIKH, PH.D., P.E.    Water Reuse Consultant    Page 15 

   

“Planning for Water Reuse to Meet the Growth Needs of the 21st Century for the City of 
Los Angeles,” Water Pollution Control Federation Conference, October 1990, Washing-
ton, D.C. 
“Monterey Wastewater Reclamation Study for Agriculture,” Research Journal, WPCF, 
62:3:216-226, May-June 1990. 
“Use of Wastewater Effluent for Irrigation of Raw Eaten Vegetables: A Five-Year Field 
Experiment Concludes It Is Feasible, Safe and Economical,” presented at Water Pollution 
Control Federation Annual Convention, Philadelphia, Pennsylvania, October 1987. 
With R.G. Burau, “Reclaimed Water for Irrigation of Vegetables Eaten Raw,” California 
Agriculture 41:7 and 8, pp. 4-7, July-August 1987. 
“Wastewater Effluent Reuse for Irrigation of Raw-Eaten Food Crops: A Five-Year Field 
Study,” presented at Water Reuse Symposium III, San Diego, California, August 1984. 
“Reused Tertiary Municipal Wastewater Effluent for Irrigation of Raw-Eaten Crops: A 
Five-Year Study,” presented at “Water for the 21st Century: Will It Be There?”, a sym-
posium sponsored by Southern Methodist University, Dallas, Texas, April 1984. 
“Reused Tertiary Municipal Wastewater Effluent for Irrigation of Raw-Eaten Crops: A 
Five-Year Study,” presented to the California Water Pollution Control Association Water 
Reuse Seminar, Emeryville, California.  February 1984. 
“Treated Sewage for Crop Irrigation,” presented to the Engineering Foundation’s Con-
ference on Environmental and Energy Engineering in the Food Processing Industry XIV, 
Santa Barbara, California, February 1984. 
“Possibilities for Reuse of Reclaimed Wastewater for the Hashemite Kingdom of Jor-
dan,” presented to the Jordanian Society of Engineers, Amman, Jordan, January 1984. 
“Monterey Agricultural Demonstration Project — MWRSA,” presented at California As-
sociation of Reclamation Entities of Water (CAREW) Conference, Santa Barbara, Cali-
fornia, June 1980. 
“Reclaimed Wastewater for Food Crop Irrigation,” presented at National Conference on 
Environmental Engineering, American Society of Civil Engineers, San Francisco, Cali-
fornia, July 1979. 
“Aerosol Generation in Sprinkler Irrigation,” Proceedings, Water Reuse Symposium, 
American Water Works Association Research Foundation, Washington, D.C., March 
1979. 
“Food Crop Irrigation with Reclaimed Municipal Wastewater,” Proceedings, Water Re-
use Symposium, American Water Works Association Research Foundation, Washington, 
D.C., March 1979. 
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Manganese Loading Rate at Ball Road Well

Ball Road Well Capacity= 2000 GPM
Average Manganese Concentration = 35 ug/L

Manganese Loading Rate= 306 lbs/year
*Data from 2016 2019

Mn loading rate_Bissell Well #3
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Manganese Loading Rate at Ball Road Well

Ball Road Well Capacity= 840 GPM
Average Manganese Concentration = 18 ug/L

Manganese Loading Rate= 66 lbs/year
*Data from 2016 2019

Mn loading rate_Ball Road Well (Los Alamitos CSA)
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February 2011 1

Technical Memorandum 

Claremont Water System
Subject: Evaluation of Water System Facilities and Operations  

Prepared by: Hannibal Blandon, Principal ALDA Inc. 

Presented To: Robert McVicker, Planning Manager for GSWC 

Date: April 23, 2014 

1 Introduction 
The water system that serves the City of Claremont is comprised by a series of water systems 
that evolved from providing irrigation water to orchards and agricultural lands in the past into a 
domestic water system that provides safe and reliable water service to the community. As the 
area developed, many of the historic irrigation systems were merged or absorbed and 
consolidated into the current system. As part of this process, a number of hydraulic issues were 
not properly addressed at the time of merging resulting in operational inefficiencies that have 
gone unresolved over the years.   

The purpose of this study was to develop a plan that addresses those operational inefficiencies,  
enhances the operations of the water system to increase its reliability, and makes it easier to 
operate and less expensive to manage. 

To achieve this goal, it was necessary to understand the hydraulic capabilities and limitations of 
the water system. A number of meetings were held to this effect with operations and 
management staff, facilities were visited, field tests were conducted, and discussions were held 
to gain the necessary understanding of how the system work and develop ideas as to how it can 
be enhanced. 

The study also involved the update of the hydraulic model of the water system to make sure that 
it represented field conditions; elevations were checked, facility size and alignment confirmed, 
and field tests conducted to check operating pressures recorded in the field against those 
predicted by the model. The exercise of calibrating the model was by in large successful, but 
with a number of limitations.  Limitations arose from the significant number of unknowns in the 
water system, such as inflows from upper zones and outflows to lower ones that could not be 
computed or estimated.  However, a significant amount of information was acquired during this 
process that increased our confidence that the hydraulic model does represent field conditions. 

The current study was conducted to complement the Water Master Plan (WMP) conducted by 
GSWC staff. That study follows a series of protocols and guidelines established by GSWC to 
uniformly assess the operations of all water systems owned and operated by the company.
This document does not duplicate the data contained and presented in the WMP, but refers to it 
and uses some portions of the data as needed to make a point or establish an issue.  While this 
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study builds on the WMP, it presents an alternate assessment of the Claremont water system to 
help GSWC staff to better manage and operate the system facilities. 

This Technical Memorandum presents the results of our investigation.  The document is 
organized into five sections.  Each sections title and a brief summary follow. 

1.0 Introduction – Provides background on the purpose of the study and how it complements 
the WMP conducted by GSWC staff. 

2.0 Water Demand – Discusses the use of customers billing information to assign water 
consumption to parcels and corresponding water demands by pressure zone and demand 
area.  In addition, it provides an assessment of seasonal water demands during 2012 and 
diurnal demands over a selected number of days during the summer of 2012 and 2013. 

3.0 Water Supply – Documents existing water supply facilities in the water system and how 
they are used annually an seasonally to meet water demands. In addition, it provides a 
discussion on groundwater rights and imported water capacity rights from TVMWD’s 
Miramar Water Treatment Plant.  Lastly, a water supply plan that focuses in maximizing the 
use of available groundwater rights and reducing the dependency on imported supplies to 
meet annual and maximum summer demands is documented. 

4.0 Sizing Criteria – This section focuses on the sizing criteria for storage facilities only; sizing 
criteria for other system facilities is consistent with the WMP.  In addition, a discussion is 
presented on the use of energy, the various energy schedules available from Southern 
California Edison (SCE), along with a number of operational changes that can be 
implemented to reduce energy cost with minimum expense required. 

5.0 Water System Evaluation – Documented in this section is the evaluation of each of the 
three demand areas and the corresponding pressure zones.  In addition to the typical 
evaluation of storage, pumping, supply, transmission, and fire flow capacity, this section 
documents operational changes that can be implemented to enhance the operations of the 
water system while reducing operating cost.  The evaluation is presented through the 
discussion of a series of issues of concern that were raised by operations and/or 
management staff or that were uncovered during the process of our investigation.  
Alternative solutions are presented and ideas given on how the system can operate in a 
short-term basis to reduce operating cost as well as on a long-term basis as recommended 
capital improvements are implemented. Finally, a cost to benefit analysis is presented and a 
list of recommended improvements documented.  Prioritization of improvements was not 
included as it will be conducted by GSWC’s management staff. 
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2 Water Demand 
This section documents the approach in assessing water demands used in the WMP and the 
revised approach used in this document.  In previous studies water demands were estimated by 
zone while under the revised approach actual billing records were used to match water 
consumption to parcels and pressure zones.  This information is critical in properly sizing 
storage, supply, and pumping facilities.  This section also documents seasonal fluctuations in 
water use based on production records and diurnal fluctuations based on one-minute interval 
production and storage reservoirs water level records.   

2.1 - 2012 Water Master Plan Approach
Section 3 of the 2012 WMP presents existing and future water demands in the Claremont water 
system.  Annual water demands since 2003 along with the number of active connections in the 
water system are presented in Table 3-1 and illustrated in Figure 3-1 of that report.  According 
to this table, in 2012 there were 11,067 active water accounts in the service area; annual 
consumption was 11,278 ac-ft. resulting in an average day demand (ADD) of 6,992 gpm.
Average consumption per account was calculated at 1.019 ac-ft. for that year. 

Maximum daily demands (MDD), presented in Table 3-2, for the 2003-12 period were estimated 
as the average of the three consecutive days with the highest production for each calendar 
year. This approach was used to normalize the potential effect that taking water production 
readings at various times of the day may have in estimated maximum daily demands. The 
highest estimated MDD for this 10-year period was 13,909 gpm recorded in 2006.  The MDD to 
ADD ratio for 2006 was estimated at 1.69.  Peak Hour Demand (PHD) in the WMP was 
estimated as 150 percent of the MDD; this estimate of PHD was a generic value used by GSWC 
for all master planning studies. 

Projected annual water demands were obtained from the 2010 UWMP for the Claremont 
System and are based on the projected number of service connections. A factor for average 
water demand per connection was then applied and state-mandated SB7x7 reductions taken 
into consideration. The water demands for 2035 are projected to be 12,018 ac-ft/yr, resulting in 
an ADD of 7,450 gpm.  MDD for 2035 was projected by applying the MDD/ADD ratio of 1.69 
developed from the 2006 production data, which resulted in an estimated MDD of 12,593 gpm. 
It should be noted that the projected MDD at full development is 10.45 percent lower than the 
estimated MDD for 2012; this reduction in daily demand is anticipated as a result of the 
implementation of water conservation measures as required under the state-mandated SB7X7 
program. PHD for 2035 was estimated at 18,890 gpm.  Table 2-1 summarizes current and 
projected water demands for 2035 for the entire service area. 

Table 2-1 – Current and Projected Water Demands Based on WMP

Planning Period Annual Demand 
(ac-ft/yr) 

Avg Day Demand 
(gpm) 

Max Day Demand 
(gpm) 

Peak Hour Demand 
(gpm) 

2012 11,278 6,992 13,909 20,864 

2035 12,018 7,450 12,593 18,890 
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2.2 - Revised Approach 
The revised approach to water demands in the Claremont water system was based on actual 
data that has been observed and recorded.  Annual production in 2012 was 11,278 ac-ft, 
consistent with the 2012 WMP, resulting in an ADD of 6,992 gpm.  Maximum daily demands in 
2012 were recorded during the week of August 12-18 with a maximum daily demand of 10,594 
gpm observed on August 14, 2012.  While the observed data for 2012 represents the maximum 
daily demand value for the last year of record, the MDD of 13,909 gpm recorded in 2006 was 
used for the current analysis since this higher demand was also recorded and could be 
observed again.  This is consistent with the WMP in using the highest demand of record over 
the last 10 years. 

Peak hour demand was developed from actual production and water level information recorded 
at a one-minute interval for the August 14-16, 2012 period.  The one-minute analysis took into 
consideration groundwater production from all wells, deliveries from the City of Upland and 
TVMWD and water levels at each of the storage reservoirs in the system.  A 30-minute running 
average statistical parameter was applied to the data to normalize the demand.  The resulting 
hourly factors for this three day period were averaged to develop a final 24-Hour diurnal 
demand distribution, as illustrated in Figure 2-1.  The resulting information indicates that water 
demands start increasing in the system around 1:00 AM reaching a maximum demand around 
5:00 AM equivalent to 192 percent the average demand for the day.  From this point, water 
demands begin a gradual decrease reaching its minimum value at 4:00 PM when the demand is 
approximately 37 percent of the average demand for the day.  Average demands were 
observed around 8:30 AM and 9:00 PM.  Under the revised approach the 1.92 PHD/MDD factor 
was applied to the MDD of 13,909 gpm resulting in a PHD of 26,705 gpm.  Diurnal variations in 
demand by pressure zone were not developed as transfers of water between zones are not 
properly accounted at the present time. 

The resulting water demands for 2012 using the revised approach are illustrated in Table 2-2.  
Projected demands for 2035 were not reassessed as part of this study and remain consistent 
with those used in the WMP and the 2010 Urban Water Management Plan. 

Table 2-2 – Current and Projected Water Demands Using Revised Approach 

Planning Period Annual Demand 
(ac-ft/yr) 

Avg Day Demand 
(gpm) 

Max Day Demand 
(gpm) 

Peak Hour Demand 
(gpm) 

2012 11,278 6,992 13,909 26,705 

2035 12,018 7,450 12,593 18,890 
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Figure 2-1 – Claremont System Diurnal Demand Distribution 

2.3 - Seasonal Water Demands 
Seasonal variation in water demands were developed from production records for the 2008-12 
production period.  Maximum monthly demands occurred either in July or August of each year 
when demands were approximately 50 percent higher than the annual demand while minimum 
demands, typical of winter months, were 55-65 percent of the annual average.  Table 2-3 
presents the monthly average demands for the 2008-12 period.  Seasonal variations in water 
demands for individual pressure zones were consistent between zones with maximum summer 
demands and low winter flows.

Table 2-3 – Claremont System – Monthly Variations in Demand 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

65% 54% 70% 88% 114% 124% 146% 149% 138% 110% 83%  59% 
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2.4 - Water Demands by Pressure Zone 
In previous studies water demands by pressure zone were estimated based the number of 
accounts by pressure zone, average consumption per account, and location of larger water 
users in the system.  

The absence of metering facilities at PRVs has been the principal reason for not obtaining 
accurate information as significant amounts of water are conveyed between pressure zones and 
not accounted for. 

The approach in the current study is based on the use of actual billing records.  Billing records 
for each customer were geo-referenced to the parcels being served. GSWC’s GIS support staff 
conducted the geo-referencing of customer accounts and provided shape files containing 
monthly consumption information for 2012 for 10,876 active accounts in the Claremont service 
area.  This information, overlaid on the parcel database, was used to identify the pressure zone 
that each account belonged to and hence the water consumption by zone.   

The total numbers of accounts reported in the database of 10,876 is approximately 1.7 percent 
lower than the 11,067 accounts identified in Table 3-1 of the WMP.  The difference of 
approximately 200 accounts may be that only accounts with recorded sales were used in this 
latest analysis while the accounts listed in Table 3-1 may contain some accounts that are not 
currently active. 

The total water consumption for 2012, estimated at 10,507 ac-ft, was adjusted to match the 
recorded annual production of 11,278 ac-ft.  This difference of 6.8 percent may be related to 
differences between production and billing cycles and/or unaccounted for water during the year. 

As part of the water demand analysis, the service area of the Claremont water system was 
divided into three demand areas; namely, a) Claraboya and Co-Op, b) North-East, and c) Main-
Lower.  Pressure zones were grouped in each area according to their geographic location and 
hydraulic inter-dependence. The various pressure zones in the water system and corresponding 
demand area are presented in Figure 2-2. 

Table 2-4 presents the estimated water consumption by demand area and pressure zone for 
2012 using the existing pressure zone boundaries. For each pressure zone, this table presents 
the number of accounts and the estimated ADD, MDD and, PHD.  It should be noted that water 
consumption per account varies significantly between the various pressure zones with users in 
the Upper and Lower O’Neil and Claremont zones using over 150 percent of the average user in 
the system and users in the Camp Baldy pressure zone exceeding 200 percent of the average 
user. The most thrifty water users were those in the Indian Hill Sub-zone and the Claraboya 
Booster zone.  Average consumption per active account was estimated at 1.04 ac-ft/yr or 
approximately 930 gallons per day. This value is slightly higher than the average presented in 
Table 3-1 of the WMP report. 
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Figure 2-2 – Claremont System – Water Demand Areas 
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Table 2-4 – 2012 Water Demand by Pressure Zone – Current Zone Configuration 

Zone / Well Name 
Water 

Accounts 
Sales
(gpm)

ADD (1)

(gpm)
MDD (2)

(gpm)
PHD (3)

(gpm)
Use per Account 
(gpm) ac-ft/yr 

Co-Op/Claraboya Area         
Claraboya Booster 207 95 101 202 388 0.49 0.79 
Claraboya Reservoir  56 36 39 77 148 0.69 1.11 
Co-Op West 1,515  841 903 1,796 3,448 0.60 0.96 
Co-Op East 1,075 614 659 1,312 2,518 0.61 0.99 
 2,853 1,586 1,702 3,386 6,502 0.60 0.96 

North East Area        

Upper O’Neil 81 77 82 164 314 1.02 1.64 
Lower O’Neil 236 221 237 472 907 1.01 1.62 
Camp Baldy 165 228 245 487 935 1.48 2.39 
Claremont Heights 448 439 471 936 1,798 1.05 1.69 
Limestone 105 51 55 110 211 0.53 0.85 
Indian Hill 1,453 733 787 1,566 3,007 0.54 0.87 
Indian Hill Sub 77 33 35 70 134 0.46 0.74 
 2,565 1,782 1,913 3,805 7,306 0.75 1.20 

Main-Lower Area        
Main 3,614 2,223 2,387 4,748 9,115 0.66 1.07 
Lower 1,844 923 990 1,970 3,782 0.54 0.87 
 5,458 3,146 3,377 6,717 12,897 0.62 1.00 
   

Total Service Area 10,876 6,514 6,992 13,909 26,705 0.64 1.04 
(1) Average Day Demand (ADD) was adjusted to account for differences between water sales and production. 
(2) Maximum Day Demand (MDD) was estimated based on a recorded MDD of 13,909 gpm (2006) for the entire water system. 
(3) A Peak Hour Demand (PHD) ratio of 192% MDD was used based on actual production and water level records. 
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3 Water Supply 
This section documents existing water supply facilities used in the Claremont system along with 
GSWC’s groundwater production rights in the Chino and Six Basins area and capacity rights at 
TVMWD’s Miramar plant.  This section also discusses the seasonal use of the various water 
sources available and presents a number of recommendations that GSWC should consider to 
enhance the future use of supply sources while minimizing operational cost. 

3.1 – Water Supply Facilities 
GSWC currently obtains its water supply for the Claremont System from two primary sources: 
purchased imported water from TVMWD and GSWC owned and/or operated groundwater wells 
in Chino Basin and Six Basins. In addition, GSWC obtains water from the City of Upland 
through an emergency connection that has been continuously in use since March 2011.  The 
distribution system also has emergency interconnections with the City of La Verne and the 
Monte Vista Water District.  Currently, there are 16 active groundwater wells with an estimated 
combined capacity of 6,560 gpm.  Table 3-1 presents the relevant data for these wells.   

Table 3-1 – Active Production Wells 

Zone / Well Name 
Year 
Built

Age 
(Yrs) 

Motor 
(Hp) 

Design 
Flow (gpm) 

Design 
Head (ft) 

Current (1)

Cap (gpm) 
Indian Hill Pressure Zone        

Alamosa No. 2 1913  101 50 350 400 75 
College No. 1 (2)   75+  150 400 550 545 
Indian Hill No. 3 1947  67  100 850 205 560 
Indian Hill No. 4 (3) 2013  1   850 
Marlboro No. 2 1930  84  60 350 475 225 
Miramar No. 3 1911  103  100 600 460 340 
Miramar No. 5 1934  80  60 250 550 260 
Pomello No. 1 1912  102  30 275 284 150 

Main Pressure Zone       
Berkeley No. 2 1927 87 100 700 360 530 
College No. 2 (2) 1998 16 350 1,750 634 1,000 
Del Monte No. 1 1925 89 50 300 425 250 
Del Monte No. 2 1928 86 60 360 446 400 
Fairoaks No. 1 1930 84 125 650 550 350 
Harrison No. 2 1998 16 30 230 390 300 
Mills No. 1 1916 98 25 500 140 125 

Lower Pressure Zone       
Margarita No. 1 (4) 1928 86 150 550 652 700 
(1) Current capacity based on Summer 2013  
(2) Pomona College wells 1 and 2 are owned by Pomona College, but operated by GSWC 
(3) Indian Hill No. 4 to come on line by Spring of 2014; estimated capacity 850 gpm 
(4) Margarita Well No. 1 is the only GSWC well that pumps from the Chino Basin 
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From the information presented in Table 3-1, the following observations are made: 

 Production capacity for individual wells range from 75 to 1,000 gpm with most wells in 
the 200-500 gpm range. 

 Of the 16 active wells only one (Margarita Well No. 1) pumps from the Chino Basin. 

 81 percent of active wells have exceeded their anticipated operational life of 50 years; 
75 percent of the wells exceed 75 years in age.  

 Over 60 percent of active wells have had a significant drop in production capacity when 
compared to the original design capacity. 

Not listed on the above table, there are four wells that are currently inactive; details are provided 
below.

Del Monte No. 4 – This relatively new well, drilled in 1991, is currently inactive due to 
the presence of Arsenic in the water.  GSWC is considering the feasibility to construct an 
Arsenic removal facility to bring this well back on-line.  When active, this well will add 
approximately 800 gpm of new capacity.  

Pomello No. 4 – This well was drilled in 1930 and currently has significant recovery 
problems.   The pump has been lowered to the maximum possible to minimize breaking 
suction; however, this has not alleviated the problem at this site. 

Mountain View No. 1 – Owned by West End Consolidated Water Company (WECWC), 
this 90-Year old well has structural problems with the casing that has resulted in 
significant sanding issues.  GSWC is currently in negotiations with WECWC to either line 
the existing well or drill a new well nearby.  Replacing this well will have a positive 
impact in the system as it is located in an area of the basin where water is of good 
quality and production capacity is high. 

Dreher -  This well is over 100 years old and it has not been pumped for over 10 years 
due to high nitrate concentrations in the groundwater.  Recently, GSWC installed a new 
pump and tested the well to determine the current nitrate levels in the water.  Should 
treatment become feasible at this site, this well could add an estimated 300 gpm of new 
capacity. 

 Recently abandoned wells include: Del Monte 3, Campbell 1 and Pomeroy 1. 

3.2 – Water Sources and Rights 
Chino Basin 
Production rights in the Chino Basin are adjudicated under the Chino Basin Judgment (1978). 
The Judgment adjudicates water rights in the Chino Basin and establishes the Watermaster to 
account for and implement the management of the Basin. The Judgment was expanded in 2000 
and 2007 with the addition of Peace Agreements I and II, respectively, which further clarified the 
Watermaster’s operations and water rights.  
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Groundwater rights within the Chino Basin are established based on a basin-wide Operating 
Safe Yield (OSY) of 54,834 ac-ft/yr split amongst the members of the Appropriative Pool.  
GSWC’s share of the OSY is fixed at 0.750 percent or 411.25 ac-ft/yr.  GSWC can also receive 
additional water rights through agricultural transfers; ag transfers vary from year to year and will 
continue to increase as agricultural lands continue to develop into urban neighborhoods.  Basin-
wide agricultural transfers for production year 2012-13 were 48,392 ac-ft. of which GSWC 
received approximately 210 ac-ft.  GSWC’s overall water rights in the Chino Basin are estimated 
at 621 ac-ft/yr. 

GSWC has additional production rights through its ownership of WECWC.  WECWC’s share of 
the OSY is fixed at 1.728 percent or 947.53 ac-ft/yr; agricultural transfers to WECWC for 
production year 2012-13 were 484.32 ac-ft.  GSWC’s share of WECWC’s rights are estimated 

at 121.7 ac-ft/yr based on a 8.5 percent 
ownership.   

Groundwater production from the Chino 
Basin since 2008-09 is illustrated in Figure 
3-1 on a fiscal year basis.  Over this five-
year reporting period, GSWC under-
produced its rights in two of the five years 
and overproduced in 2012-13.  
Underproduction from a year can be 
carried over to the next year subject to a 
two percent storage loss.  At the 
beginning of the 2012-13 production year, 
GSWC had 331.031 ac-ft. in its carry over 
account.  This carry over amount was 
completely exhausted during the 2012-13 

production year as GSWC produced well over 1,000 ac-ft. 

Under the Judgment, all appropriators are allowed to overpump from the basin; however, 
individual agencies can cover their excess pumping by either transferring water from other 
agencies that have water in their storage accounts or by buying imported water to replenish the 
groundwater basin.  Excluding administrative assessment and pumping cost, the cost of 
producing Chino Basin water varies as follows: 

 Up to GSWC’s Right of 621 ac-ft:  $0.00 per ac-ft 
 WECWC’s transfers (up to 122 ac-ft): $49.00 per ac-ft 
 Over production    $600.00 per ac-ft 

Six Basins Management Area 
Production rights from Six Basins were initially adjudicated in 1998 when the various pumping 
parties filed a stipulated Judgment with the Superior Court of California for the County of Los 
Angeles.  The Judgment set the pumping rights for each of the parties and sets provisions for 

Figure 3-1 – Chino Basin Production and Rights 
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spreading, storage, high groundwater conditions, and water quality in the Six Basins.  The 
Judgment established production rights for each producer in the Four Basins Area (Canyon 
Basin, Upper and Lower Claremont Heights Basin, and the Pomona Basin) and gives the City of 
La Verne all production rights from the Live Oak and Ganesha basins. 

Pumping rights from the Four Basins are allocated to each producer as a percentage of the 
OSY, which is determined annually based on groundwater level conditions within the individual 
basins and can vary widely (16,000 to 24,500 ac-ft/yr historically).   The long term safe yield of 
the Four Basins have been established at 19,300 ac-ft/yr. GSWC has been allocated 34.741 
percent of the OSY.  However, additional production rights, amounting to 5.93 percent of the 
OSY, result from water transfers from Pomona College, the City of Claremont, and WECWC.  
GSWC’s production rights are summarized in Table 3-2 based on the long term safe yield and 
the current OSY for 2013 of 17,500 ac-ft/yr. 

Table 3-2: GSWC’s Production Rights from Six Basins 

% of OSY Safe Yield 
(19,300 ac-ft/yr) 

2013 OSY 
(17,500 ac-ft/yr) 

Golden State Water Company 34.741 % 6,705 6,080 
City of Claremont 2.772 % 535 485 
Pomona College 1.850 % 357 324 
West End Consolidated Water Company (1) 1.309 % 253 229 
    
Total Production Rights 40.671 % 7,850 7,118 

(1) WECWC’s production right is 15.40 percent of the OSY.  GSWC owns 8.5% or 1.309% of total OSY. 

Groundwater production from the Six 
Basins since 2008 is illustrated in Figure 
3-2.  Over this five-year reporting period, 
GSWC has under-produced its water 
rights every year.  Since 2008 production 
from Six Basins has declined by over 
1,000 ac-ft; this is primary due to reduced 
production capacity from an aging 
infrastructure and water quality 
degradation.  The use of groundwater 
wells in 2012 was maximized as most 
wells pumped over 90 percent of the time; 
however, their current production capacity 
is not sufficient to maximize GSWC’s 
rights in the Six Basins Area. 

Excluding administrative assessments, the cost of production from Six Basins is estimated at 
approximately $100.00 per ac-ft.  This cost was calculated by accounting for all electric cost for 
2012, including pumping between zones, against groundwater production for the year. 

Figure 3-2 – Six Basins Production and Rights 
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City of Upland Interconnection 
As a result of declining groundwater production capacity from the Six Basins area, in 2011 
GSWC entered into an agreement to purchase local water from the City of Upland.  Through 
this agreement, GSWC can obtain as needed up to 1,500 gpm delivered into the Main Zone.  
Deliveries of water from the City of Upland have been continuous since March 2011 and have 
averaged approximately 950 ac-ft/yr.  The cost of water from the city is $701.32 per ac-ft. 

Imported Water from Three Valleys Municipal Water District (TVMWD) 
Imported water supplies, provided by TVMWD’s Miramar Water Treatment Plant (Miramar), 

supplement the use of local groundwater 
supplies to meet demands.  GSWC owns 
capacity rights in this plant equivalent to 15 
cfs or approximately half of the rated 
production capacity of the plant; in addition, 
GSWC owns 8.0 MG in storage capacity at 
the plant to serve both the Claremont and 
San Dimas systems.   

Deliveries of imported water have declined 
since 2008 by over 2,000 ac-ft/yr in part 
due to declining water demands but also to 
increase deliveries from the City of Upland 
which are priced more attractively than 
imported supplies ($875.00 per ac-ft). 

Import ed water is provided to the Claremont system through four service connections.  Table 3-
3 presents the hydraulic characteristics of these connections. 

Table 3-3 - TVMWD Connections to Claremont System 

Interconnection Elevation HGL (ft) Maximum
Capacity 

Indian Hill Avenue 1,400 ft 1,620 ft 5,000 gpm 
Main Zone (25 psi)    
Indian Hill Zone (27 psi)    
Co-Op West Zone (65 psi)    

Mills Plant Site 1,465 ft 1,624 ft 2,000 gpm 
Main Zone (11 psi)    
Mills Boosters to Co-Op East (30 psi) 

Mountain Avenue 1,347 ft 1,620 ft 3,500 gpm 
Main Zone (50 psi)    

TVMWD Miramar Avenue 1,610 ft 1,630 ft 1,800 gpm 
Booster to Pomello Reservoir    

Figure 3-3 – Imported Water Deliveries 
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Monthly deliveries of imported water between 2008 and 2012 from TVMWD to the Claremont 
and San Dimas system are illustrated in Figure 3-4.  Over this five year period reduction in 
deliveries to the Claremont system have been compensated by increased deliveries to the San 
Dimas system.  This is part of GSWC’s strategy for the San Dimas system to reduce or 
eliminate imported water deliveries from MWD’s Weymouth WTP plant at PM-7 and PM-16 
connections while increasing deliveries from TVMWD’s Miramar WTP.  Overall deliveries 
exceeded the maximum contractual limitation of 15 cfs in the summers of 2008 and 2012. 

3.3 – Seasonal Use of Water Supply Sources in 2012
The monthly use of GSWC available supplies for 2012 is depicted in Figure 3-5.  This figure 
indicates that groundwater from both basins was used at a fairly uniform rate throughout the 
year while imported water was mainly used to meet peak summer demands with minimum use 
during the winter months.   Monthly variations in groundwater use were fairly narrow between 65 
percent and 125 percent of the average month; conversely, imported water use varied widely 
from less than 10 percent in February and March to well over 250 percent in September. 

Figure 3-4 – Seasonal Imported Water Deliveries to Claremont and San Dimas Systems 
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In 2012, close to 6,000 ac-ft. were pumped from Six Basins; this amount is well below GSWC’s 
allotted right of 7,118 ac-ft. based on the OSY of 17,500 ac-ft. The main reason for this shortfall 
is simply that GSWC did not have enough production capacity to extract the full amount.  On the 
average, the main groundwater production wells were operational 81 percent of the time for the 
entire year with four wells, Margarita No. 1, Berkeley No. 2, Mills No. 1, and Miramar No. 5, 
operating over 95 percent of the year.  Average well utilization during the peak summer months 
was close to 88 percent.   

3.4 – Well Replacement Program
As part of a long-term strategy, GSWC is in the process of developing a well replacement 
program for all the water systems operated by the water company.  A significant number of the 
wells currently utilized in the Claremont system have been identified for replacement due to their 
age, water quality considerations, and/or decrease in production capacity.  As part of this 
program, GSWC recently completed the construction of the Indian Hill Well No. 4, which is 
scheduled to be online before the Spring 2014.  This well will add approximately 850 gpm in 
production capacity to the system; however, it may need imported water for blending of nitrates 
at the Indian Hill Reservoir site.  A nitrate monitoring station has been installed at this site to 

Figure 3-5 – Monthly Water Use by Source for 2012 
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determine the ratio of imported water needed to maintain concentrations below 80 percent the 
current maximum contaminant level allowed by the California Department of Health Services.  
The completion of this well will significantly enhance GSWC ability to augment extractions from 
the Six Basins area and maximize production rights. 

GSWC has also budgeted for the replacement of the Margarita well in Chino Basin.  The 
replacement well is anticipated to have similar capacity than the existing well at 700 gpm.  The 
construction of this well will increase the reliability of supply as it will replace an 86 year old well 
and could potentially reduce operational cost of this facility; however, it will not necessarily 
augment GSWC’s production capacity as extractions from this well would be limited by water 
production rights in the Chino Basin.  GSWC has the option to over produce from this basin and 
pay the replenishment cost of approximately $600.00 per ac-ft. as the replacement cost will be 
less expensive than direct deliveries of imported water through TVMWD at $875.00 per ac-ft.  
Extractions from the Chino Basin in excess of production rights will have a similar cost to 
deliveries from the City of Upland at $701.32 once the pumping cost, estimated at $100.00 per 
ac-ft, is considered. 

Additional wells that have been identified for replacement in the short-term include the following: 

Mountain View No. 2 – This replacement well will add an estimated 800 gpm to the 
Claremont system at the Co-Op East pressure zone by replacing the existing Mountain 
View No. 1 well, which was drilled in 1924 and has been out of service for a number of 
years.  Water from this well is anticipated to be of excellent quality. 

Del Monte No. 4 – This well was drilled in 1991 and is currently inactive due to the 
presence of Arsenic in the water.  Construction of an Arsenic removal facility at the Del 
Monte site will add an estimated 800 gpm of new capacity into the Main Zone. 

Mills No. 2 – This well will replace the existing Mills No. 1 well which has been in 
production since 1916.  Production capacity at the existing well has diminished over the 
years and currently pumps approximately 300 gpm.  It is anticipated that a new 
replacement well at the Mills site will add an estimated 800 gpm of new capacity into the 
Main Zone. 

It should be noted that there are other potential well sites that could be considered to construct 
new wells such as the Pomello and Montana Lane sites. 

3.4 – Recommended Water Supply Plan
A water supply plan for the Claremont system must include the following objectives: 

 Meet current water quality objectives set by the California Department of Public Health.   

 Maximize water rights in the Six Basins, currently at 7,850 ac-ft/yr.  

 Maximize water rights in Chino Basin, currently at approximately 743 ac-ft/yr 

 Reduce imported water use to between 2,000 and 2,500 ac-ft/yr 
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 Reduce deliveries from the City of Upland to between 300 and 800 ac-ft/yr 

 Minimize operational cost by taking advantage of time of use energy schedules 

Before the above objectives are attained, the recommended well replacement improvements 
must be implemented.  Replacing  the Margarita No. 1, Mountain View No. 1, and Mills No. 1 
wells and installing water treatment facilities to remove Arsenic from groundwater at Del Monte 
Well No. 4 will provide GSWC with the flexibility needed to maximize its water rights and convert 
the use of imported water from a peak source, as it is currently utilized, to a baseline source that 
is more evenly used throughout the year.   

The use of imported water in the Claremont system cannot be looked at in isolation; it should be 
looked at in combination with how imported water would be used in the San Dimas system.  
Under current conditions, the San Dimas system uses imported water from MWD’s Weymouth 
WTP and TVMWD’s Miramar WTP.  GSWC management staff has indicated that they would 
like to switch the use of imported water from Weymouth to Miramar.  Increasing the use of 
imported water from Miramar for the San Dimas system must be coupled with reduced 
deliveries to the Claremont system so that combined deliveries stay within the maximum daily 
average limitation of 15 cfs.   This is where the increase groundwater supplies from Six Basins 
would provide GSWC with the flexibility to attain this goal. 

Figure 3-4 earlier in this section indicated that maximum daily deliveries were exceeded during 
the summer of 2008 and again in 2012.  In 2012 imported water deliveries to Claremont 
exceeded 600 ac-ft/month or approximately 10 cfs; thus leaving just 5.0 cfs for the San Dimas 
system.  Reducing maximum imported water deliveries to the Claremont system to 5.0 cfs 
would basically double the amount of imported water available for the San Dimas system. 

The reduction of imported water deliveries to the Claremont system to 5.0 cfs would result in 
maximum monthly deliveries of 320 ac-ft. during the summer months (Jul-Oct).  Imported water 
use should be gradually reduced during the late fall, winter, and spring months so that overall 
deliveries are between 2,000 and 2,500 ac-ft/yr.  While direct deliveries of imported water use 
can be further reduced by increasing deliveries from the City of Upland and/or over-pumping 
from the Chino Basin.  GSWC Management has stated that they would like to maintain a 
consistent annual use of imported water so that GSWC retains its allocation rights from MWD 
during times when allocations from the State Water Project are reduced.  

It should be noted that the monthly limitation of 5.0 cfs should be considered as an average for 
the month and not an instantaneous limitation.  As a matter of fact, it is recommended that 
GSWC makes effective use of the 8.0 MG  in storage capacity that it owns at the Miramar 
facility; available storage at this facility should be used to provide operational and emergency 
storage to the Claremont system.  The effective use of storage is further discussed in Section 5 
of this report in which improvements for each pressure zone are outlined.     
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With regards to the use of water from the City of Upland, deliveries should be maximized during 
the summer months with full deliveries (1,500 gpm) taken between 12:00 PM and 6:00 PM 
when energy rates are at their highest.  This will reduce the cost of energy to GSWC by 
lessening the use of wells during the peak energy cost period. To attain a 1,500 gpm flow rate 
from the City of Upland the pressure setting at the PRV connection would need to be adjusted 
higher .Operational changes on how to reduce energy cost are also discussed in Section 5 of 
this report. 

Considering the above listed objectives, the addition of new wells, and recommendations on the 
use of imported water, a monthly supply distribution mix was created to estimate potential 
operational savings that could be realized when compared to the current supply mix.  In the 
recommended supply mix, illustrated in Figure 3-6, imported water use is fairly uniform 
throughout the year while local groundwater sources are used for peaking.  Table 3-4 presents 
a cost comparison between the use of the various supplies sources as it actually was recorded 

in 2012 against the recommended supply distribution.  According to this table, the cost of water 
in 2012 was estimated at $4,469,800 for the Claremont system.  Using the recommended 
supply mix, the total cost of water could be reduced to $3,194,600.  This reduction in cost 
represents an estimated $1,275,000 per year. 

Figure 3-6 – Recommended Water Supply Mix – 2012 Demands 
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Table 3-4 – Cost Comparison of Supply Sources for 2012 

Water Source Unit Cost 
$ /ac-ft 

2012 Actual Supply Mix 2012 Enhanced Mix 
ac-ft Cost $ ac-ft Cost $ 

Six Basins Groundwater $100.00 5,998 599,800 7,797 779,700 
Chino Basin Groundwater Varies (1) 956 229,400 750 85,500 
City of Upland $701.32 974 683,100 500 351,000 
TVMWD Imported Water $875.00 3,380 2,957,500 2,261 1,978,400 

TOTAL  11,308 4,469,800 11,308 3,194,600 
(1) Average price of groundwater from the Chino Basin varies – First 621 ac-ft. (GSWC’s right) at $100.00 per ac-ft, next 122 

ac-ft. (GSWC’s right through WECWC) at $149.00 per ac-ft. and remaining 213 ac-ft. (Replenishment) at $700.00 per ac-ft.  
Price includes $100.00 per ac-ft. of pumping. Average price of Chino Basin water for current mix is estimated at $240.00 per 
ac-ft. while the average price for recommended supply mix is $114.00 per ac-ft. 

3.4 – Cost – Benefit Analysis of Recommended Improvements 
The estimated construction cost of the recommended supply facilities is as follows: 

 Margarita Replacement Well    $2,100,000.00 

 Mountain View No. 1 Replacement Well  $1,558,840,00 

 Del Monte No. 4 – Arsenic Removal Plant  $   750,000.00 - $1,600,000.00 

 Mills No. 1 Replacement Well    $2,500,000.00 

Total Capital Cost     $6,908,840.00 

 The potential benefits associated with the construction of the above facilities are as follows: 

 Potential cost savings of $1,275,000.00 per year when compared to the current supply 
mix.  A little over five years would be required to pay back the estimated capital cost of 
6.5 million dollars. 

 Increase supply reliability in both the Claremont and San Dimas systems.  The increase 
production capacity of local groundwater during the summer coupled with reduced 
imported water deliveries to Claremont would make more imported water available to the 
San Dimas system. 

 Increase supply flexibility by increasing production capacity system wide. 

 Increase opportunities to augment savings in energy cost by not pumping during Peak 
Hours where possible.  Energy savings by facility and/or pressure zone to be discussed 
in detail in Section 5. 

 Reduce maintenance cost of supply facilities as newer facilities would result in reduced 
mechanical breakdowns. 

 Increase ability to meet summer demands even when deliveries of imported water from 
TVMWD’s Miramar are not available.  During an extended emergency condition, system 
wide peak summer demands would need to be reduced by approximately 4-5 cfs. 
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4 Sizing Criteria  
The purpose of this section is to present the sizing criteria for storage facilities used in the 
alternate approach as it differs from the criteria used in the WMP and to discuss operational 
changes that can be implemented to reduce the cost of energy.  Sizing criteria for pump 
stations, maximum velocities in pipelines, allowable energy losses, etc. are not addressed here 
as our approach is consistent with the WMP. 

4.1 – Storage Capacity Sizing Criteria 
Section 5 of the Water Master Plan sets the criteria for evaluating the storage capacity for the 
Claremont system as a whole and for individual pressure zones.  The approach in the WMP 
combines storage and supply facilities to determine the adequacy of existing facilities under six 
different planning scenarios as outlined in Table 5-1 of that report.   

In the WMP approach the assumption is made that water supply facilities will remain operational 
during high demand conditions such as MDD, PHD, and MDD + Fire Flow conditions.  This 
assumption would be adequate if each or most supply wells would have on-site power 
generating capabilities that would maintain the facilities operational during a power outage.  This 
is not the case in the Claremont system.  While each well in the distribution system is equipped 
with emergency power hookups, GSWC owns a limited number of portable generators as listed 
below.

 Indian Hill Plant – 200 KW.  This generator is adequate to operate the three boosters at 
this site, but does not have enough generating capacity to operate either Indian Hill No. 3 
or No. 4 wells while the boosters are operational. 

 Pomello Plant – 200 KW.  This generator is adequate to operate four of the five pumping 
units at this plant to pump into the Claremont and Camp Baldy pressure zones.  Generator 
does not have enough capacity to operate on-site wells while operating the boosting units. 

 Miramar Plant – 100 KW.  This station is adequate to energize the three 25-Hp boosting 
units at this plant to move water from the Miramar pipeline into the Pomello Reservoir. 

 College No. 2 Well – 350 KW.  This is the only generating plant that has been designated 
for use at a production well.  

In summary, the power generating facilities in the Claremont system would be mainly used to 
transfer water from one zone to another during a power outage situation.  With the exception of 
College No. 2 well, supply from all other wells would not be available during a power outage.  
Supplies from TVMWD would be available by gravity from the Miramar reservoirs and could   
used and distributed in the lower portion of the service area. 

The probability that a power outage occurs during a hot summer day is significant and proper 
allocations should be made to address this type of unforeseen emergency. 
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The volume of storage required for any water system is defined by various use of storage.  
Storage is used to meet diurnal fluctuations in demand, which is defined as operational storage; 
to meet fire flow needs in the system, and to supply the system during unforeseen emergency 
conditions.  Each of these components of storage is defined below and a comparison is made 
between the current sizing criteria and proposed criteria. 

Operational Storage 
Typically, water supply facilities are sized to meet maximum day demands; however, demands 
during the hot summer days vary significantly throughout the day.  Whenever instantaneous 
demands exceed the supply capacity of a system, water is taken from storage to make up the 
difference; conversely, when demands are below the supply capacity of a system, water is put 
into storage.  As a result, a certain amount of storage is necessary to address operational 
fluctuations in demand throughout the day.  Figure 4-1 illustrates this concept for the Claremont 
system based on the actual diurnal distribution of demand for a selected high demand period 
during the summer of 2012.  The area above the horizontal line represents the operational 
storage needed to meet demands during MDD conditions. The amount of storage between 9:00 
PM and 9:00 AM the next day was estimated as 20 percent of the demand for the day; this 
percentage of MDD is recommended as the minimum operational storage in the Claremont 
system. This amount is slightly less than the 25 percent currently used; however, it is 
representative of actual field conditions. 

Fire Flow Storage 
The volume of water storage required for firefighting is a function of the fire flow requirement for 
the various land uses in the service area and the duration of the fire flow as recommended by 
the local fire department. The revised approach to fire flow storage is consistent with the 
approach used in the WMP; fire flow requirements for the various land uses in the service area 
are listed below, as presented in Table 5-2 of the WMP. 

 Public facilities such as colleges and high school – 3,500 gpm for 3 hours 

 Public facilities such as intermediate or elementary school – 2,500 gpm for 2 hours 

 Commercial – 2,500 gpm for 2 hours 

 Multi-family residential – 2,500 gpm for 2 hours 

 Single family residential – 1,500 gpm for 2 hours. 
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Figure 4-1 – Claremont System Operational Storage 

Emergency Storage 
Emergency storage is a dedicated volume of water that can be used as a backup supply in the 
event of a planned or un-planned emergency.  The WMP criterion for emergency storage is 
equivalent to 50 percent of ADD, or approximately 25 percent of MDD.   

To develop a criterion for the revised approach, water master plans for over 20 small and large 
municipalities were reviewed and in some cases contacts were made to better understand the 
criteria used by the various agencies when sizing the emergency component of storage.  Some 
of the WMP reviewed included documents for the City of Ontario (2012), City of Carlsbad 
(2012), Las Virgenes MWD (2007), City of Big Bear Lake Department of Water and Power 
(2006), and the City of Tracy (2012) amongst others.   

From all the WMP reviewed, emergency storage ranged from 25 percent to 150 percent of MDD 
with most utilities in the 50 percent to 75 percent of MDD.  In some cases there was no 
explanation as to how a number was selected with a simple recommendation of a certain 
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percentage made by the engineering company in charge of the study.  For other agencies, a 
more methodic analysis was conducted.   

In general, the more sophisticated approach considered not only the amount of water that was 
stored above ground in water tanks, but also the ability of the water utility to make use of 
groundwater aquifers as source of storage.  Factors considered in the use of aquifers as a 
source of storage included the age of the facilities, the reliability of existing wells, and the 
availability of emergency generators to keep wells active during a power outage condition.  The 
availability of water from neighboring utilities was also taken into consideration in the more 
elaborate analyses. 

In the case of the Claremont system the following factors were taken into consideration: 

 Available above ground storage facilities that could supply the service area either by 
gravity or through the use of portable generators to pump to higher zones. 

 The availability of stored water at the Miramar WTP. 

 The availability of water from the City of Upland. 

 The reliability of existing wells in the service area given that the age of 12 of the 16 
active wells exceed the expected average life of 50 to 75 years for a well. 

 The availability of a single emergency generator to operate the College No. 2 well. 

 The typical range of emergency storage for most utilities between 50 and 75 percent of 
MDD. 

 The anticipated duration of a power outage during an emergency condition. 

Based on the above considerations, emergency storage in the Claremont system should be 
equivalent to 50 percent of MDD.  The recommended criterion is on the low side of the typical 
range for most water utilities, but significantly greater than the current use of 25 percent.  It 
should be noted that this recommendation is only applicable to the Claremont water system as 
other GSWC system would have to be individually evaluated.  The added emergency storage in 
the system will increase GSWC’s ability to make use of more favorable energy schedules to 
reduce operating cost. 

Storage Requirements by Pressure Zone 
Based on the sizing criteria discussed in this section, storage requirements by pressure zone 
are presented in Section 5 for each of three demand areas identified in Section 2 and for the 
individual pressure zones within each demand area. 
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4.2 – Energy Schedule and Time-of-Use Considerations 
To reduce energy consumption during the peak energy demand hours, Southern California 
Edison (SCE) offers a number of Time-of-Use energy schedules that utilities can take 
advantage of to reduce the cost of energy.  SCE price structure discourages the use of energy 
during their On-Peak hours which are between 12:00 PM and 6:00 PM Monday through Friday 
during the summer between June 1st and September 30th.  Luckily for GSWC these hours is 
when water demand in the Claremont service area is at the lowest, as documented in the 
diurnal analysis earlier in this section and illustrated in Figure 4-1. 

In general, GSWC utilizes either a TOU-PA-A or a TOU-PA-B energy schedules for their 
production and pumping facilities.  The latest (Jan, 2014) price structure for these schedules is 
presented below.  These schedules are optional for accounts under 200 KW, but mandatory for 
200 KW and larger accounts. It should be noted that all facilities at a site are part of a single 
meter and have to be in the same schedule; for example, at the Indian Hill Reservoir site the 
well and booster pumps are under a single meter and in the same energy schedule.  The well 
can’t be in one schedule and the pumps in another. 

Rate Schedule Customer
Charge

Demand Charge Commodity Charge (Time of Use) 

TOU-PA-2-A $41.76 $8.55 / KW $0.34020 / kwh – (Summer On-Peak) 
$0.11708 / kwh – (Summer Mid-Peak) 
$0.05707 / kwh – (Summer Off-Peak) 
$0.08670 / kwh – (Winter Mid-Peak) 
$0.06309 / kwh – (Winter Off-Peak) 

TOU-PA-2-B $41.76 $11.58 / KW – 
Summer On-Peak 
$3.10 / KW – Summer 
Mid-Peak
$8.55 / KW - Other 

$0.13206 / kwh – (Summer On-Peak) 
$0.07974 / kwh – (Summer Mid-Peak) 
$0.05707 / kwh – (Summer Off-Peak) 
$0.08670 / kwh – (Winter Mid-Peak) 
$0.06309 / kwh – (Winter Off-Peak) 

TOU-PA-3-A $198.99 $8.04 / KW $0.26986 / kwh – (Summer On-Peak) 
$0.09685 / kwh – (Summer Mid-Peak) 
$0.05407 / kwh – (Summer Off-Peak) 
$0.07627 / kwh – (Winter Mid-Peak) 
$0.05917 / kwh – (Winter Off-Peak) 

TOU-PA-3-B $198.99 $10.46 / KW – 
Summer On-Peak 
$2.53 / KW – Summer 
Mid-Peak
$8.04 / KW - Other 

$0.11615 / kwh – (Summer On-Peak) 
$0.07241 / kwh – (Summer Mid-Peak) 
$0.05407 / kwh – (Summer Off-Peak) 
$0.07627 / kwh – (Winter Mid-Peak) 
$0.05917 / kwh – (Winter Off-Peak) 
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In general, a TOU-PA–A Schedule has a lower demand charge but a higher cost per kwh 
consumed depending on the time of day.  A demand charge can be interpreted as the readiness 
to serve and it is charged the same whether the facility is used once a month for an hour or 
every single day.  The commodity charge per kwh depends on the amount of energy use and 
the time of the day that the energy is consumed. This schedule is favored for facilities where 
pumping can be shifted from On-Peak hours to Mid-Peak hours or preferably to Off-Peak hours.   

A TOU-PA-B Schedule has a much higher fixed cost, but a lower commodity charge.  This 
schedule is favored for facilities that pump extensively throughout a billing period and are 
required to pump all the time regardless of time.  For example, the Claraboya Booster is 
required to pump continuously to keep the distribution system pressurized. 

Opportunities to save energy cost in the Claremont system are limited to pumping stations as 
most wells pump continuously during the summer months to meet water demands and to 
maximize the utilization of local groundwater rights. Most production wells pumped on the 
average over 90 percent of the time during the summer months. The exception is the Alamosa 
Well No. 2 that can only pump for 10-12 hours a day before a significant decline in water level is 
observed.  This well should be operated only during Off-Peak and Mid-Peak hours.   

There is an opportunity to reduce energy cost at a number of pump stations in the system, as 
discussed in Section 5; however, all pump stations are operated based on water levels at 
reservoirs instead of TOU.  Recommendations are provided in the next section for a limited 
number of pumping stations where significant energy savings can be realized if their operation 
is more closely managed.  It should be noted that the lack of storage capacity in some pressure 
zones reduces GSWC’s flexibility to take advantage of a more favorable pricing structure.  
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5 Water System Evaluation 
In Section 2 the concept of grouping the various pressure zones into three distinct areas in the 
Claremont service area was introduced.  Pressure zones were grouped based on their 
geographic location, but more importantly based on their hydraulic inter-dependency.  The 
purpose of this section is to evaluate each of these three areas to determine how the facilities in 
the various pressure zones within each demand area work together to meet projected demands, 
supply and pumping requirements and storage needs.  In addition, the evaluation focuses on 
assessing how operational and energy cost can be reduced.  To help understand the hydraulic 
inter-dependency of the various pressure zones in the service area an overall schematic of the 
Claremont water system has been developed and is illustrated in Figure 5-1.  In addition, as the 
three demand areas are discussed individually, a simplified schematic for each area has been 
included.   

Each of the three demand areas is evaluated independently.  The assessment of each demand 
area begins by presenting some known information about the individual pressure zones such as 
hydraulic grades, service area elevation and corresponding operating pressures. This is 
followed by summary tables of current and projected water demands and estimated storage 
requirements.

The evaluation of each service area is conducted through a discussion and evaluation of a 
series of issues.  Each issue represents an area of concern that has been brought to our 
attention by GSWC management and/or operation staff or an issue that was uncovered during 
our evaluation.  For each issue of concern, a discussion of the issue is presented followed by an 
evaluation of potential solution(s) along with a list of facilities required for implementation.  
Finally, a benefit vs. cost analysis is documented as applicable.   

Part of the evaluation consisted in assessing how energy is currently used in the water system 
during high demand periods and how operational cost can be reduced. To accomplish this the 
three-day period between August 14 and 16, 2013 was selected. Water level at all reservoirs, 
well production, and pumping units usage were collected at a one-minute interval from the 
SCADA database.  Recorded daily demands during this period, ranging from 8,992 gpm to 
9,765 gpm, were the highest demands during the summer of 2012 and 2013.  Demand during 
this three day period averaged 9,387 gpm and was approximately 33 percent below the 13,909 
gpm MDD recorded in 2006 that is being used in the evaluation and sizing of the Claremont 
water system facilities. 
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Insert Figure 5-1 Here – 11 x 17 Figure – Schematic of Existing System Facilities. 

SEE ATTACHED PDF FILE –   FIGURE 5-1.PDF 
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5.1 – Evaluation of Co-Op and Claraboya Area 
The service area in the Co-Op and Claraboya demand area is comprised of four main pressure 
zones and two smaller sub-zones.   The main pressure zones include the Claraboya Booster, 
Claraboya Reservoir, Co-Op West, and Co-Op East.  A schematic representation of these 
pressure zones along with major storage and pumping features is illustrated in Figure 5-2.  
Hydraulic grades, service area elevation and corresponding operating pressures for each zone 
are presented in Table 5-1 while current and projected demands for ADD, MDD, and PHD are 
listed in Table 5-2.  Storage requirements by pressure zone are presented in Table 5-3.   

The adequacy of existing supply, storage, pumping, and production facilities to meet current and 
projected demands along with proposed recommendations to enhance the operations of the 
system is presented through a series of topics of discussion.   

Figure 5-2 – Co-Op & Claraboya Demand Area – Schematic of Distribution Facilities 

Table 5-1 – Co-Op & Claraboya Area - Service Area by Pressure Zone 

Pressure Zone HGL (ft) Elevation Range (ft) Static Pressure (psi) 
From To Low High 

Claraboya Booster (1) 2,050 1,740 1,936 49 134 
Claraboya Reservoir 1,671 1,380 1,568 45 126 
Co-Op East 1,580 1,316 1,475 45 114 
Co-Op West 1,500 1,222 1,402 42 120 
(1) Claraboya Booster zone contains two small sub-zones.  Claraboya Intermediate No. 1 serves 27 connections along San 

Angelo Drive, south of Via Espiritu Santos through a PRV set at 45 psi..  Claraboya Intermediate No. 2 serves approximately 
50 connections along Mountain Avenue, south of the Claraboya Reservoir through a PRV set at 55 psi.
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Table 5-2 – Co-Op & Claraboya Area – Current and Projected Demands by Pressure Zone 

Pressure Zone 2012 Demands (gpm) 2035 Demands (gpm) 
ADD MDD PHD ADD MDD PHD

Claraboya Booster  101 202 388 108 183 274 
Claraboya Reservoir 39 77 148 41 70 104 
Co-Op East 659 1,312 2,518 703 1,187 1,781 
Co-Op West 903 1,796 3,448 962 1,626 2,439 
 1,702 3,386 6,502 1,814 3,066 4,599 

Table 5-3 – Co-Op/Claraboya Demand Area - Storage Requirements for Existing Conditions 

Pressure Zone 
MDD
(gpm)

Fire Flow Storage Storage Requirement (MG) 
Rate Vol (MG) Operational Emergency Total 

Claraboya Booster 202 2,500 0.300 0.058 0.145 0.503 
Claraboya Reservoir 77 1,500  0.022 0.055 0.077 
Co-Op West (1) 1,796 2,500 0.300 0.517 1.293 2.110 
Co-Op East 1,312 2,500  0.378 0.944 1.322 
 3,386 0.600 0.975 2.437 3.412 

Issue No. 1 – Operating Pressures 
In accordance with the California Public Utilities Commission (CPUC) standards and GSWC 
Design Criteria operating pressures in the water system should be between 40 and 125 psi.  
Table 5-1 indicates that minimum pressures in all four zones are above the minimum 
recommended pressure while maximum operating pressures are slightly exceeded in the 
Claraboya pressure zones and below the maximum in the Co-Op pressure zones. 

Issue No. 2 – Overall Assessment of Hydraulic Operations 
Under normal operating conditions, imported water from TVMWD’s Miramar pipeline at the Mills 
Connection (HGL: 1,624 ft) is supplied directly into the Co-Op East pressure zone through a 
PRV that reduces the operating grade to 1,570 ft.  Similarly, at the Mountain Avenue 
Connection (HGL: 1,620 ft) imported water is delivered through a PRV to the Mountain 
Reservoir (HWL: 1,383 ft).  From this reservoir, Booster Units A and C supply and pressurize 
the Co-Op West Zone to an operating grade of 1,500 ft. while units D and E lift the water 
approximately 320 ft. into the Claraboya Reservoir (HWL: 1,662 ft).  A hydraulic profile of 
existing operation is illustrated in Figure 5-3. 
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Figure 5-3 – Co-Op & Claraboya Demand Area – Existing Hydraulic Profile 

The current mode of operation at the Mountain Connection is inefficient and energy wasteful.  
Water from the Miramar pipeline could be brought directly into the Co-Op West Zone bypassing 
the Mountain Reservoir and pump station to an operating grade of 1,500 ft. without using 
energy.  Similarly, imported water could be brought directly into the suction side of Mountain 
Boosters D and E to supply the Claraboya Reservoir and significantly reduce the energy 
requirement for these two pumping units.  Discharge head for Units D and E will be reduced 
from the current head of 320 ft. to approximately 50-60 ft. during normal operating conditions.  A 
hydraulic profile of the proposed operation is illustrated in Figure 5-4. 

To implement this recommendation the following actions would be required: 

 Abandon the existing 1.500 MG Mountain Reservoir. 

 Remove from service Mountain Booster Units A and C to the Co-Op West Zone. 

 Modify TVMWD connection at Mountain Avenue and Baseline and change pressure 
settings at the PRV to provide an operating grade of 1,500 ft. to the Co-Op West Zone. 
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 Modify piping around the existing pump station to convey imported water directly into the 
suction side of Booster Units D and E to pump into the Claraboya Reservoir.  This pump 
station would have to be significantly modified requiring the installation of two new 
pumping units that would operate at a much lower head during normal operating 
conditions.  Two additional pumping units will also be required at this sit to replenish fire 
flow capacity at the Claraboya Reservoir.  This issue is discussed in detail under Issue 
No. 5. 

Figure 5-4 – Co-Op & Claraboya Demand Area – Modified Hydraulic Profile 
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GSWC staff has estimated the construction cost to implement the recommended improvements 
as follows: 

 Abandon Mountain Reservoir, disconnect Mountain Booster Units A 
and C to the Co-Op West pressure zone and modify piping around 
station 

$30,000.00

 Modify TVMWD connection at Mountain Avenue and Baseline Rd. $36,900.00
 Modify Mountain Ave. pump station to include four (4) pumping units 

to the Claraboya Res.  Two 10 Hp units (375 gpm at 50 ft. TDH) and 
two 50 Hp units (1,000 gpm at 130 ft. TDH).  Note: A second 50 Hp 
unit was added to this site not included in ALDA’s 12/11/13 TM; 
Cost to be verified by GSWC (Assumed $100,000). 

$227,000.00

Total Estimated Cost: $293,900.00

The benefits of implementing the recommended improvements are as follows: 

 Reduce energy use at the Mountain Boosters.  During 2012 a total 
of 237,745 kwh were used at this station at an overall cost of 
$29,391.00.  Power consumption should be reduced by more than 
85 percent of current values to an estimated 30,000 kwh per year.  
The reduction in cost would be significant but will highly depend on 
the time of the day that facilities are used and whether a single or 
multiple units are used at the same time.  Estimated cost of 
operation for the new pump station would be between $5,000.00 
and $10,000.00 per year resulting in potential savings of $20,000.00 
to $25,000.00 per year.  Please note that the savings are not 
proportional to the amount of energy saved; this is due to fixed 
costs associated with demand charges and facility charges.   

$25,000.00

 Other economic benefits include: 
 Elimination of maintenance cost for the Mountain Reservoir and 

Boosting Units A and C 

 Reduction in maintenance cost for Boosting Units D and E 

 Potential savings are estimated at $10,000.00 per year 

$10,000.00

  Non-economic benefits include: 
 Increased supply reliability to the Co-Op West pressure zone by 

using gravity flows off the Miramar reservoirs to meet demands. 

Total Estimated Benefits: $35,000.00
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Issue No. 3 – Adequacy of Storage Facilities 
The combined storage requirements for this demand area, outlined in Table 5-3, are estimated 
at 3.412 MG.  Existing storage facilities consist of a 1.5 MG storage facility at the Mountain 
Plant and a 0.25 MG storage tank at Claraboya.  Considering the recommendation to abandon 
the Mountain Reservoir, the storage capacity in this demand area is just 0.25 MG.  The 
significant deficiency in storage of 3.162 MG can be addressed by using a portion of the 8.0 MG 
storage capacity that GSWC owns at TVMWD’s Miramar Plant.  GSWC should use this storage 
facility to meet instantaneous demands in the Co-Op West and East pressure zones combined 
with pumping demands into the Claraboya Area.  The use of storage at Miramar should be 
considered an essential part of GSWC’s plan to meet fire flow demands up in the Claraboya 
Area.  As part of this study, it is assumed that half of the storage capacity owned by GSWC at 
Miramar facility would be used to address storage needs in the Claremont system leaving the 
second half to meet storage requirements in the San Dimas system. Current limitations on 
delivery capacity at existing connection points are further discussed under Issue No. 7. 

Issue No. 4 – Pressure Zone Boundary Realignment 
Operating pressures for the various pressure zones in this demand area were documented in 
Table 5-1.  In the Co-Op West Zone, a significant portion of its service area south of the 210 
Freeway operates at over 100 psi resulting in an increase number of leaks in that portion of the 
system and higher maintenance cost.  While operating pressures in that portion of the system 
are within the CPUC guidelines, serving the area by the Main Zone should be considered.  
Operating grades in the Main Zone are 40 ft. (17 psi) below those in the Co-Op West Zone, 
which will result in lower operating pressures.   

The area under consideration is illustrated in Figure 5-5 and includes 849 of the 1,515 active 
water accounts currently served by the Co-Op West Zone. Estimated water demands in this 
pressure zone would be reduced by approximately 52 percent.  Using 2012 demands, the 
estimated ADD in the Co-Op West would be reduced to 432 gpm while MDD and PHD to an 
estimated 859 gpm and 1,650 gpm respectively.
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Figure 5-5 – Area of Consideration for Pressure Zone Realignment

By changing the alignment of the pressure zone boundary between the Co-Op West and Main 
pressure zones there would be a reduction in storage requirements for the former zone.  This 
reduction in storage, estimated at 0.945 MG, would be transferred to the later zone. Storage 
requirements for the Co-Op West pressure zone would be as follows: 

 Operational Storage – 20% of MDD:   0.247 MG 

 Fire Flow Storage – 2,500 gpm for 2 Hrs:  0.300 MG 

 Emergency Storage – 50% of MDD:   0.618 MG 

Total Storage:  1.165 MG 

To realign the boundary between these two zones, the following improvements would be 
required:

 Relocation of the following PRVs (By-pass valve at existing locations should be fully 
open):
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o 6-inch PRV at Garey Avenue and Smith Drive to Live Oak Canyon Road, south 
of the 210 freeway 

o 6-inch PRV/FCV along Summer Avenue north of Clemson Avenue to Towne 
Avenue south of the 210 freeway 

 Removal of PRVs and full opening of by-pass valve at the following locations: 

o 4-inch PRV at Williams Avenue and Smith Drive 

o 4-inch PRV near the intersection of Danbury Road and Cascade Place 

o 2-inch PRV on Bridgeport Avenue south of Atlanta Court 

o 2-inch PRV on Tulane Road south of Hood Drive 

 Construction of ties at the following locations: 

o Smith Drive and New Bedford Avenue – Tie existing 8-inch pipelines 

o Linoak Drive, north of Hillsdale Dr., construct approximately 200 ft. of 8-inch 
pipeline to tie existing 6-inch on Morningside Dr. to existing 6-inch on Linoak Dr. 

o Woodbend Drive, south of Morningside Dr., construct approximately 200 ft. of 8-
inch pipeline to extend existing 6-inch on Woodbend Dr. north to Morningside Dr. 

o Towne Avenue, between Scripps Dr. and Hillsdale Dr., construct approximately 
700 ft. of 8-inch pipeline to connect exiting 8-inch pipelines on Scripps Dr. and 
Hillsdale Dr. 

o Mountain Avenue near the intersection of Hood Dr., tie existing parallel 14-inch 
and 8-inch diameter pipelines 

GSWC has estimated the construction cost to implement the recommended improvements at 
$228,000.00. 

The benefits of implementing the recommended improvements are as follows: 

 Reduction in energy cost as groundwater supplies would be 
conveyed to a lower elevation.  Potential energy savings, based on 
a 40 ft. elevation difference between operating grades at the Co-Op 
West and Main pressure zones, are estimated at 55,000 kwh per 
year.  Estimated savings at an average price of $0.11 per kwh were 
calculated at $6,000.00 per year.  Potential energy savings will 
increase with time as GSWC continues to replace old wells and 
increases its supply capacity to meet peak summer demands from 
groundwater sources in the southern portion of the service area. 

$6,000.00

 Other economic benefits include: 
 Elimination of maintenance cost for the Mountain Reservoir and 

Boosting Units A and C 
 Potential savings are estimated at $4,000.00 per year 

$4,000.00
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  Non-economic benefits include: 
 Reduction in the number of pressure reducing valves from the 

Co-Op West Zone to the Main Zone from six (6) currently used 
to two (2).  Eliminating PRVs will make the distribution system 
more effective to operate. 

Total Estimated Benefits per Year: $10,000.00

The realignment of the boundary between the Co-Op West and Main pressure zones offers a 
significant number of hydraulic advantages that would result in increased operating efficiencies 
in this portion of the service area.  However, the estimated capital requirement to implement the 
necessary improvements significantly out-weights the economic benefits.   Based strictly on 
economic considerations, the realignment of pressure zone boundaries between these two 
zones is not recommended; however, GSWC should give careful consideration to this issue 
given the hydraulic benefits to the area.   

It should be noted that if GSWC decides to proceed with the pressure zone realignment, this 
realignment should not be implemented until storage and transmission improvements in the 
Main Zone are constructed, as detailed later in this section under Issue No. 18.  

Issue No. 5 – Imported Water Not Available Scenario 
This issue presents alternate ways to supply the Claraboya / Co-Op demand area in the 
absence of imported water during a planned or not-planned emergency condition. 

Currently, there are no local groundwater sources available in this demand area.  In the past, 
groundwater production from the Mountain View Well No. 1, was conveyed directly into the Co-
Op East Zone; however, this well has been out of service for over 10 years.   

In the absence of imported water from TVMWD, the following alternate ways to supply this 
demand area should be considered: 

 Pumping excess groundwater production from the Main pressure zone, if any, at the 
Mills plant site into the Co-Op East Zone; water can then be conveyed from this zone 
into the Co-Op West Zone through the Ratcliff PRV. 

 Using the Sage Street and Rockmont Avenue PRVs to move local groundwater 
production from the Indian Hill Zone into the Co-Op West and Claraboya Reservoir 
pressure zones.  Presently, the flow rate that could be conveyed into the Claraboya 
Reservoir is minimal at best because the operating hydraulic grade in the westerly 
portion of the Indian Hill pressure zone is only a few feet higher than the high water level 
at the Claraboya Reservoir.  Further, this flow rate is altogether stopped when the 
Mountain Booster Units D and E are pumping into the Claraboya Reservoir as the 
operating hydraulic grade on the downstream side of the PRV is higher than on the 
Indian Hill side.  Proposed improvements in the Indian Hill Zone to enhance operating 
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pressures in the westerly portion of the service area have been identified and are 
discussed later in this section under Issue No. 14.  A secondary benefit of these 
improvements is to augment the flow rate that could be conveyed into the Claraboya 
Reservoir.

 Under the assumption that the Mountain Avenue Reservoir is removed from service, 
groundwater production from the Main Zone could be conveyed by gravity into the 
suction side of the Mountain Booster Units C and D through a new bypass valve near 
the intersection of Mountain Avenue and Baseline Road.  Water from the Main Zone 
would be delivered at a much lower pressure (70 psi lower than normal) into the suction 
side of the new pump station and will result in a highly inefficient use of these pumping 
units during the emergency condition.   Similarly, local groundwater conveyed into the 
Co-Op West pressure zone could be routed into the suction side of the Mountain 
Booster to Claraboya.  Again, this will be a highly inefficient use of these pumping units 
as the suction pressure would be much lower (50 psi lower) than normal.  

Issue No. 6 – Fire Flow Analysis in the Claraboya Booster Zone 
The majority of the service area in the Claraboya area is comprised of single family residential 
development which requires a fire flow of 1,500 gpm with a two hour duration; however, there is 
a small portion of the Claraboya Booster pressure zone on the west side of Mountain Avenue 
that is comprised of multiple family apartment/condo units that require a much higher fire flow of 
2,500 gpm with a 3 hour duration.   

Considering that there is no gravity storage in the Claraboya Booster pressure zone all fire flow 
capacity must be conveyed through the Claraboya Reservoir and pump station.  The Claraboya 
Booster therefore must be capable of pumping the maximum fire flow requirement during peak 
hour conditions.  Peak pumping requirements are as follows: 

 Pumping to meet peak hour demands:    388 gpm 

 Pumping to meet maximum fire flow:  2,500 gpm 

Total Pumping Capacity Required: 2,888 gpm 
Table 5-4 presents the current capacity of the pumping units at the Claraboya Reservoir. The 
capacity of these units is much lower than the minimum required capacity.  Existing pumping 
units are capable of meeting maximum day and peak hour demands, but have very limited fire 
flow capacity.  The combined capacity of the three units, estimated as 85 percent of the added 
capacity, based on recent pump tests, is approximately 1,100 gpm when all units are pumping 
simultaneously.  This pumping capacity would be reduced to approximately 650 gpm if the 
largest pumping (Unit B) was out of service.  A 200 KW on-site power generator is available at 
the Claraboya Reservoir capable of powering all three existing pumping units. 
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Table 5-4 – Co-Op/Claraboya Demand Area – Existing Pumping Capacity 

Pressure Zone Test Date Hp TDH (ft) Flow (gpm) 
Claraboya Booster A Jan 11, 2012 50 367 363 
Claraboya Booster B Jan 11, 2012 60 384 549 
Claraboya Booster C Jan 11, 2012 50 379 381 

To address the pumping deficiency at the Claraboya Booster it is recommended that the 
configuration of the existing station be completely redone because the three existing units and 
suction manifold are rather small when compared to the required pumping capacity to provide 
adequate fire flow protection.  Considering the estimated peak hour demand in the Claraboya 
Booster pressure zone of 388 gpm and the required fire flow capacity of 2,500 gpm, the 
following pumping improvements are recommended. 

 Modify suction and discharge manifold to accommodate four pumping cans.  Suction 
and discharge manifolds should be 16 inches in diameter.  Discharge manifold to 
connect to existing 12-inch pipeline. 

 Reuse the existing 50 Hp Booster A to provide 363 gpm 

 Reuse the existing 50 Hp Booster C to provide 381 gpm. 

 Existing variable frequency drive should be wired to one of the existing pumping units to 
pump during most operating conditions.  

 Add two (2) 200 Hp pumping units capable of providing 1,250 gpm each at 
approximately 460 ft. of head. 

 Increase the size of on-site power generation facilities from the current 200 KW to 600 
KW.

Figure 5-5 illustrates the system head curve (SHC) for the enhanced pump station at the  
Claraboya Reservoir; it should be noted that the SHC is included here as an approximation only 
as it does not include head losses in the suction and discharge manifolds.  It was developed to 
assess the horsepower requirements at the proposed facilities. 

The above improvements would provide enough instantaneous pumping capacity to meet fire 
flow requirements during maximum day (202 gpm) and peak hour demand (388 gpm) 
conditions; however, they would deplete the available storage at the Claraboya Reservoir rather 
rapidly as the existing reservoir does not have enough storage capacity. It should be noted that 
GSWC obligation is to provide fire flow during maximum day conditions and not during peak 
hour.

The Claraboya Reservoir has a height of 22 ft. and a storage capacity of 0.238 MG when full.  
Water level information obtained for the August 14-16, 2013 period (highest recorded summer 
demand in 2013) indicates that levels are allowed to fluctuate between 16 ft. and 21 ft. 
representing a storage volume between 0.175 MG and 0.228 MG.  Because of the limited 
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storage available, the amount of water in storage available for fire flow would depend on the 
water level at the reservoir at the time the fire flow event occurs.  The best and worst case 
scenarios are as follows: 

 The best case scenario is when the reservoir is near full (21 ft. – 0.228 MG) and the fire 
event occurs between 3:00 PM and 6:00 PM when the demand in the Claraboya zones, 
estimated at an average flow of 125 gpm during this three hour period, is at its lowest for 
the day.  Under this scenario the available storage could provide an average flow rate of 
1,150 gpm.

 The worst case scenario is when the reservoir is at the lower end on the range (16 ft. – 
0.175 MG) and the fire event occurs between 4:00 AM and 7:00 AM when the demand in 
the Claraboya zones, estimated at an average flow of 500 gpm during this three hour 
period, is at its highest.  Under this scenario the available storage could provide an 
average flow rate of just 475 gpm over this three hour period.   

Considering limitations for expansion of storage facilities at the existing Claraboya reservoir site 
and steep topography and potential environmental and permitting issues associated with the 
construction of new storage facilities above the Claraboya service area, the only feasible option 
is to supplement the supply from TVMWD connection into the Claraboya Reservoir through the 
Mountain booster station.  

As discussed under Issue No. 2, the existing pumping units at the Mountain Reservoir site 
would be significantly modified to bypass this reservoir and pump from the TVMWD Connection 
line directly into the Claraboya Reservoir.  The pumping capacity required to meet MDD in the 
Claraboya pressure zones is 279 gpm; this can be accomplished by installing two (2) 10 Hp 
pumping units capable of pumping 375 gpm each at a 60 ft. TDH.  It is recommended that these 
two units be oversized to individually pump the estimated MDD over an 18-hour period 
eliminating pumping during On-Peak hours when the unit cost per kwh is at its highest.  Much 
larger pumping units would be required to convey the estimated supply shortage of 2,025 gpm 
during the worst case fire flow scenario.  Therefore, it is recommended that two (2) 50 Hp 
pumping units capable of pumping 1,000 gpm each at 130 ft. TDH be installed.  The existing 
100 KW on-site generator should be capable of powering the two fire pumps simultaneously 
during a power outage or the two 10 Hp units and one of the 50 Hp fire flow units.  Figure 5-5 
illustrates the system head curve (SHC) for the proposed pump station.  Additional calculations 
are required to account for head losses at the suction and discharge manifold, 
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Figure 5-5 - System Head Curves for Mountain and Claraboya Booster Proposed Configuration 

Providing adequate fire flow in the Claraboya Booster pressure zone also requires that the 
distribution facilities in that zone be capable of conveying the required flow.  Transmission 
facilities in this pressure zone are comprised primarily of a 12-inch transmission line along 
Mountain Avenue; distribution facilities stem from this pipeline to supply individual cul-de-sacs 
along the way.  Most of the pipelines in these short cul-de-sacs are for used for distribution 
purposes only as they lack fire hydrants; they consist of a combination of 6-inch and 4-inch 
diameter pipelines.  Fire flow capability is provided off the main 12-inch pipeline on Mountain 
Avenue.  The exception in this area is the existing 4-inch pipeline on Guanajuato Drive, which 
should be replaced with an 8-inch pipeline; this pipeline has an estimated length of 500 ft. 

GSWC has estimated the construction cost to implement the recommended changes as follows: 

 Claraboya Plant upgrade booster station with two (2) 200 Hp 
pumping units capable of delivering 1,250 gpm @ 400 ft. TDH and 
70% efficiency.  In addition, installation of a new suction and 
discharge manifolds for this station. 

$473,200.00

 Install 400 KW of new backup power at the Claraboya Booster plant $150,000.00

 Modify Mountain Avenue pump station to include four (4) pumping 
units to the Claraboya Reservoir.  Two 10 Hp units (375 gpm at 50 
ft. TDH) and two 50 Hp units (1,000 gpm at 130 ft. TDH), 

$ 127,000.00 
(additional 

$100,000.00 assumed 
for 2nd  fire unit)

 Install 500 ft. of 8-inch pipeline in the Claraboya Booster pressure 
zone to enhance fire flow capacity on Guanajuato Drive. 

$100,000.00

Total Estimated Cost: $940,200.00
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The benefits of implementing the recommended improvements are as follows: 

 Enhanced fire flow capacity in the Claraboya Booster pressure 
zone.

No money value 
can be assigned.

 Increase supply reliability in the Claraboya Reservoir and Booster 
pressure zones. 

No money value 
can be assigned.

Issue No. 7 – Use of Supply and Storage Facilities at Miramar WTP 
This issue is addressed here just to summarize the recommended use of TVMWD facilities in 
the operations of the Co-Op / Claraboya demand area. 

 Per Table 5-3, storage requirements in this demand area are estimated at 3.412 MG.  
GSWC’s storage facilities consist of a single 0.238 MG Claraboya Reservoir not 
considering the Mountain Reservoir to be abandoned.  The remaining 3.174 MG in 
storage capacity would be provided by making effective use of the 8.0 MG storage 
facility that GSWC owns at Miramar. 

 The maximum capacity of the Mountain connection is currently set at 3,500 gpm.  This 
flow rate should be sufficient to meet a PHD of 1,650 gpm in the Co-Op West pressure 
zone and a 375 gpm pumping capacity to meet MDD in the Claraboya pressure zones.  
However, the capacity of this connection would not be sufficient to convey fire flows into 
the Claraboya Reservoir at an additional rate of 2,000 gpm.  Maximum demands off this 
connection should therefore be increased to 4,500 gpm to meet an estimated maximum 
demand of 4,025 gpm. 

 The maximum capacity of the TVMWD connection at Mills is currently set at 2,000 gpm.  
This flow rate is not sufficient to meet the estimated PHD of 2,518 gpm in the Co-Op 
East Zone and should be increased to 3,000 gpm. 

Issue No. 8 – Opportunities to Reduce Energy Cost 
Under the proposed hydraulic configuration for this demand area, there would be only two pump 
stations in the area.  The first pumping unit would be at the Mountain Reservoir site to move 
imported water into the Claraboya Reservoir; the second station would be at this later reservoir 
to supply the Claraboya Booster pressure zone. 

Opportunities to reduce energy cost at the Claraboya Booster are limited to selecting the right 
energy schedule since this booster has to pump continuously to maintain the distribution system 
pressurized.  The current energy schedule being used (TOU-PA-B) has been properly selected 
for this station as it offers lower energy cost per kwh during the Summer On-Peak and Mid-Peak 
hours.  As discussed in Section 4, in general, a TOU-PA-B schedule is preferred when a pump 
station or a well has to pump during the On-Peak hours. 

The recommended pump station configuration at the Mountain Reservoir to supply the 
Claraboya Reservoir was discussed earlier.  This station should consist of two (2) 10 Hp units 
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capable of pumping 375 gpm each at 50 ft. TDH that will be used for day to day operations and 
two larger 50 Hp fire pumps capable of conveying 1,000 gpm each at 130 ft. TDH. The smaller 
units have been oversized so that a single unit could pump the daily flows during MDD (279 
gpm for both Claraboya pressure zones) on an 18 hour schedule.  The oversizing of this station 
would allow GSWC to pump only during the Off-Peak and Mid-Peak hours at the lowest energy 
rate possible.  Figure 5-6 below illustrates this concept as pumping is maximized during the Off-
Peak Hours when the two smaller units could be used simultaneously, reduced during the Mid-
Peak Hours and altogether eliminated during the On-Peak Hours while still maintaining 
adequate levels at the Claraboya Reservoir.   

Operations staff should keep the water level at this reservoir above 19 feet during the Mid-Peak 
hours and allow it to drop to 14 ft. during the On-Peak hours (12:00 PM to 6:00 PM) before 
turning the pumping units On.  After 6:00 PM (Mid-Peak Hours) one of the pumping units should 
be On to maintain the water level in the reservoir above 18 ft.  After 11:00 PM (Off-Peak Hours) 
one or two of the smaller pumping units should be pumping to maintain water levels at the upper 
end of the range as demands increase in the early morning hours. 

Potential cost savings at the new Mountain Booster are difficult to estimate since all units to the 
Co-Op West and Claraboya Reservoir are in the same electric meter.  In 2012, a total of 
273,745 kwh were used at the existing station at a cost of $29,391.00.  The actual breakdown 
by energy rate during the year was as follows: 

 188,903 kwh were consumed during Off-Peak hours representing 69 percent of the total 

 76,794 kwh were consumed during Mid-Peak hours representing 28.1 percent of total 

 8,048 kwh were consumed during On-Peak hours representing 2.9 percent of total 

Because the four existing pumping units are in the same meter, it is not possible to know which 
units pumped during the On-Peak hours; however, one can safely assume that most if not all of 
the electric use during the On-Peak hours was for the Mountain Boosters A and C to the Co-Op 
West Zone as they need to maintain adequate pressures in that zone. 

For the new Mountain Booster, power consumption should be reduced by more than 85 percent 
of current values to an estimated 30,000 kwh per year.  The reduction in cost would be 
significant but will highly depend on the time of the day that facilities are used and whether a 
single or multiple units are used at the same time.  Estimated cost of operation for the new 
pump station would be between $5,000.00 and $10,000.00 per year resulting in potential 
savings of $20,000.00 to $25,000.00 per year. 
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Figure 5-6 – Diurnal Fluctuations in Water Levels at Claraboya Reservoir (MDD)  
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5.2 – Evaluation of North-East Demand Area 

The service area in the North-East demand area is comprised of five main pressure zones and 
two smaller sub-zones.   The main pressure zones include the Upper and Lower O’Neil, Camp 
Baldy, Claremont Heights, and Indian Hill.  A schematic representation of these pressure zones 
along with major storage and pumping features are illustrated in Figure 5-7.  Hydraulic grades, 
service area elevation and corresponding pressures for each pressure are presented in Table 5-
5 while current and projected demands for ADD, MDD, and PHD are listed in Table 5-6.  
Storage requirements by pressure zone, as described in Section 4, are presented in Table 5-7.   

Figure 5-7 – North-East Area – Schematic of Service Area 

Table 5-5 – North-East Area – Service Area by Pressure Zone 

Pressure Zone HGL (ft) Elevation Range (ft) Static Pressure (psi) 
From To Low High 

Upper O’Neil 2,182 1,888 2,080 44 127 
Lower O’Neil 2,018 1,646 1,888 56 161 
Camp Baldy 1,882 1,648 1,775 46 101 
Claremont Heights 1,803 1,545 1,712 39 112 

Limestone (1) 1,707 1,512 1,560 64 84 
Indian Hill 1,673 1,383 1,560 49 126 

Indian Hill Sub (2) 1,595 1,394 1,445 65 87 
(1) The Limestone pressure zone is considered a sub-zone of the Claremont Heights pressure zone. 
(2) The Indian Hill Sub pressure zone is a sub-zone of the Indian Hill pressure zone. 
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Table 5-6 – Current and Projected Water Demands in the North-East Demand Area 

Pressure Zone 2012 Demands (gpm) 2035 Demands (gpm) 
ADD MDD PHD ADD MDD PHD

Upper O’Neil 82 164 314 88 148 222 
Lower O’Neil 237 472 907 253 428 642 
Camp Baldy 245 487 935 261 441 661 
Claremont Heights (1) 526 1,046 2,009 560 947 1,421 
Indian Hill (2) 822 1,636 3,141 876 1,481 2,222 

1,913 3,805 7,306 2,038 3,445 5,168 
(1) Claremont Heights pressure zone demands includes Limestone pressure zone. 
(2) Indian Hill pressure zone demands include Indian Hill Sub-zone.  

Table 5-7 – Storage Requirements for North-East Demand Area by Pressure Zone 

Pressure Zone 
MDD
(gpm)

Fire Flow Storage Storage Requirement (MG) 
Rate Vol (MG) Operational Emergency Total 

Upper O’Neil 164 1,500 0.180 0.047 0.118 0.345 
Lower O’Neil 472 1,500  0.136 0.340 0.476 
Camp Baldy 487 1,500 0.180 0.140 0.351 0.671 
Claremont Heights 1,046 2,000 0.240 0.301 0.753 1.294 
Indian Hill 1,636 2,500 0.300 0.471 1.178 1.499 
 3,805 0.900 1.096 2.740 4.736 

The adequacy of existing supply, storage, pumping, and production facilities to meet current and 
projected demands along with proposed recommendations to enhance the operations of the 
system is presented through a series of Issues of Concern.   

Issue No. 9 – Operating Pressures 
In accordance with the California Public Utilities Commission (CPUC) standards and GSWC 
Design Criteria operating pressures in the water system should be between 40 and 125 psi.  
Table 5-5 indicates that minimum pressures in all five zones are above the minimum 
recommended pressure with the exception of a small portion of the Claremont Heights pressure 
zone in the vicinity of Hollins Avenue and Pomello Drive where the operating pressures are at 
39 psi just below the minimum pressure threshold. No changes are recommended for that area.  
Maximum pressures are significantly exceeded in the southwest corner of the Lower O’Neil 
pressure zone in the vicinity of Mt. Baldy Road and Mills Avenue.  GSWC should consider 
installing a new PRV along Via Padova, just south of Olive Point Place and set it at 65 psi. 
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Issue No. 10 – Adequacy of Overall Storage Facilities 
The combined storage requirements for this demand area, outlined in Table 5-7, are estimated 
at 4.736 MG.  Existing storage facilities in the North-East demand area include: 

 Upper O’Neil Reservoir (O’Neil Zones)  0.75 MG  

 Camp Baldy Reservoir (Camp Baldy Zone)  0.50 MG 

 Padua Reservoir (Claremont Heights Zone)  0.35 MG 

 Pomello Reservoir (Indian Hill Zone)   1.50 MG 

 Indian Hill Reservoir (Indian Hill Zone)  1.00 MG  (Non Gravity) 

TOTAL   4.10 MG 

Of this amount, 1.00 MG at the Indian Hill Reservoir is not available by gravity.  However, 
storage at this site is considered readily available since there is a permanent on-site generator.  
The existing 200 KW gas generator has enough capacity to operate two of three pumping units 
(75 Hp and 125 Hp) at this site during a power outage. 

The total available storage in this demand area at 4.10 MG is short by 0.636 MG to meet the 
recommended storage capacity.  The deficit in storage can be addressed by making use of 
GSWC shared capacity at the TVMWD Miramar plant.  Under normal conditions, water from this 
facility is available through the TVMWD Miramar and Indian Hill boosters. During an emergency 
condition, water from the TVMWD plant may only be available through the Indian Hill Booster as 
the Miramar Booster lacks on-site generation power.  At this station, the electric panels are 
equipped with emergency hookups, but emergency power will have to be transported to the site. 

The use of 0.636 MG in storage from TVMWD Miramar plant for the North-East demand area 
coupled with the 3.162 MG needed to meet the storage deficit in the Co-Op – Claraboya 
demand area, amounts to 3.798 MG.  This combined amount is just below half of the capacity 
that GSWC owns at the Miramar Plant and that could be used in the Claremont system.  As 
discussed earlier, it is anticipated that the remaining 4.0 MG in storage capacity would be used 
for the San Dimas system. 

Issue No. 11 – Evaluation of the O’Neil Pressure Zones 
Water Demand vs. Local Supply 

2012 Maximum Day Demand:   636 gpm (Lower 472 gpm – Upper 164 gpm) 

2035 Maximum Day Demand:   576 gpm (Lower 428 gpm – Upper 148 gpm) 

Local Water Supply:       0 gpm 

Transfers Required from Lower Zones:  636 gpm 
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Pumping Requirements vs. Capacity 

Based on the sizing criteria established in Section 5 of the WMP, pumping facilities must be 
capable of conveying the MDD with the largest pumping unit out of service. The O’Neil pressure 
zones are supplied by the Palmer Canyon Booster off the Padua Reservoir.  Capacity of 
existing pumping facilities, based on the most recent (Jan 2012) SCE pump test, is as follows: 

 Booster “A”:  50 Hp - 413 gpm at 312 ft. TDH – Efficiency 68.0% 

 Booster “B”:  50 Hp - 404 gpm at 314 ft. TDH – Efficiency 67.3% 

 Booster “C”:  50 Hp - 425 gpm at 309 ft. TDH – Efficiency 69.8% 

To estimate the capacity of the pump station when more than one pumping unit is operational a 
field test was conducted by GSWC operations staff in November 2013 to determine the percent 
reduction in pumping capacity.  The test indicated that there is a five percent reduction in 
capacity when two units are operational and approximately a 22 percent reduction when three 
units are working simultaneously.  Based on these results, the firm capacity of the Palmer 
Canyon booster station is estimated as 95 percent of the combined capacity of Boosters “A” and 
“B” or 776 gpm.  The maximum pumping capacity of this station, when all three units are 
operational, is estimated at 969 gpm.  Using a third pumping unit at this station adds less than 
200 gpm or approximately half of the individual capacity of the third unit to the total supply 
capacity of the station. 

The current firm capacity of this station is 22 percent higher than the current MDD of 636 gpm.  
Pumping units at the Palmer Canyon pump station are adequately sized to meet current and 
projected MDD requirements at the O’Neil pressure zones.  No additional pumping facilities are 
recommended. 

Storage Requirements vs. Capacity 

Storage facilities in the O’Neil pressure zones consist of a single 0.750 MG reservoir.  The 
capacity of this reservoir is slightly over 91 percent of the total storage required of 0.821 MG.  
Presented below is a simple comparison of the capacity available for each storage component. 

Storage Component  Requirement  Available  % of Total 
Operational (20% MDD)  0.183 MG  0.183 MG  100% 
Fire Flow (1,500 gpm x 2 hrs)  0.180 MG  0.180 MG  100% 
Emergency (50% MDD)  0.458 MG  0.387 MG  85% 

Total  0.821 MG  0.750 MG  91% 

The existing Upper O’Neil Reservoir is adequately sized to meet operational and fire flow 
storage for the Upper and Lower O’Neil pressure zones; however, it can only provide 85 percent 
of the recommended emergency storage.
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The estimated storage shortage of 0.074 MG will be reduced over time as the current MDD of 
636 gpm is lowered to an estimated 576 gpm by 2035.  Future combined storage requirement 
for this pressure zone is estimated at 0.761 MG, slightly higher than the current reservoir 
capacity of 0.750 MG. 

Based on the above analysis, additional storage facilities are not recommended for the O’Neil 
pressure zones.  The shortage in storage can be easily made by the extra pumping capacity 
available at the Palmer Canyon Booster as discussed earlier. 

Fire Flow Distribution Capacity 

Fire flow requirement in the O’Neil pressure zones is 1,500 gpm for single family residential 
units.  Existing distribution facilities are adequately sized to meet this requirement. 

Improving Operational Efficiency at the Palmer Canyon Booster Station 

To better understand how the operations and energy use in the Upper O’Neil Zone, we must 
first review how energy has been used at this station.  Below is a summary of energy use for 
this booster station during 2012 and for a selected period during the summer of 2013 when the 
highest demand for the year were recorded.  We have also included a comparison of how 
pumps were used at Palmer Canyon and how water level fluctuated at the Upper O’Neil 
reservoir over a 24-Hour period. 

A.- Average Time-of-Use for the Year 
Energy records for this station indicate that in 2012, a total of 278,930 kwh were consumed; 63 
percent of the energy was consumed during the summer months between June and October.  
Summer breakdown use at this station was as follows:  

 Off Peak Hours: 69 percent 
 Mid Peak Hours: 27 percent 
 On-Peak Hours:   4 percent 

B.- Utilization of Individual Pumping Units 
Information from SCADA was used to assess how individual pumping units were used in the 
summer and winter months. Usage by unit was a follows: 

Usage (1)  Bst “A”  Bst “B”  Bst “C”  Total 
Summer Hours  970  1,530  1,548  4,048 
% Used  33%  52%  53%   
Winter Hours  1,196  925  1,432  3,553 
% Used  20%  16%  24%   

Percent used is based on 2,928 available summer hours between Jun 1st and Sep 30th and 5,856 
available winter hours between Oct 1st and May 31st.
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C.- Time-of-Use during MDD 
One-minute interval water level at the Upper O’Neil Reservoir and On/Off status for the three 
boosting units at the Palmer Canyon Station during the August 14-16 period was obtained from 
SCADA.  This information was used to assess how the pumping units are currently being used 
in response to water level fluctuations at the reservoir. Figure 5-8 illustrates this relationship 
over a 24-Hour period.  SCADA was also used to determine the percentage of time that one or 
more units were On for the various Time-of-Use designations as summarized in the table below.  
This table indicates that 63 percent of the time two units were On and 37 percent of the time 
three units were On during Off-Peak hours. 

Usage (1)  1 Unit  2 Units  3 Units 
Off-Peak %  0.3%  62.9%  36.9% 
Mid-Peak %  45.3%  13.0%  26.7% 
On-Peak %  11.8%  0.0%  0.0% 

Figure 5-8 – Palmer Canyon Booster Station Usage vs. Water Levels at Upper O’Neil Reservoir
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Triggering points for the three pumping units during the summer of 2013 were as follows: 

Pumping Unit  On at  Off at  
Lead Pump  17.5 ft  18.5 ft  
Lag Pump 1  17.0 ft  18.0 ft  
Lag Pump 2  15.0 ft  17.5 ft  

D.- Findings 

Analyzing all the information presented here for the actual operations of the Palmer Canyon 
Booster and the Upper O’Neil Reservoir, the following conclusions are drawn: 

 Pumping units are managed in response to varying water levels at the reservoir with 
limited regards to TOU. 

 There is less use of pumping units during the On-Peak hours; however, this is related to 
minimal fluctuations in water levels during the lowest demand period of the day and not 
to TOU practices. 

 The current practice to rotate lead and lag pumps on a monthly basis is adequate at this 
time given that the operational efficiency of the three units is relatively the same.  
However, Booster “C” should rotate in June and again in September of each year as it 
has slightly higher efficiency that the two other units. 

 Storage in the reservoir is being under-utilized as pumps turn-Off when the water level 
reaches 18.5 ft. leaving the top 3.5 ft. not being used.  This is especially critical given the 
storage deficiencies in the North-East demand area.  

E.- Recommendations 

Considering that the maximum water demand hours occur during the Off-Peak energy hours 
and minimum demands occur during the On-Peak hours, the following operational changes are 
recommended for a typical summer day when water demands are between 90 and 95 percent 
of the planned MDD (13,909 gpm) and temperatures are not extreme; it should be noted that 
average summer demands are typically much lower than the demand values used here.   Figure 
5-9 illustrates the hypothetical use of the Palmer Canyon pumping units and the resulting water 
levels at the Upper O’Neil Reservoir for this condition.  

 Pumping units should operate primarily based on TOU with water levels used as a 
secondary triggering mechanism as follows:   

o A maximum of two pumping units should be operated during Off-Peak hours to 
maintain water levels above 20 ft. and close to the maximum water level of 22 ft. 
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o A maximum of two pumping units should be used during the Mid-Peak morning 
hours to maintain water levels above 18.0 ft. at the reservoir. A single pumping 
unit should be used to maintain water levels above 20.0 ft.; the second unit 
should be used when levels drop below this value.  The intent is to keep water 
levels as close to full before 12:00 noon to minimize or eliminate any pumping 
during On-Peak hours. 

o No pumping should be allowed between 11:50 AM and 6:10 PM during the On-
Peak hours except when water levels drop below 14.0 ft. during an emergency or 
extended fire flow event.  Under this condition the first pumping unit should come 
On; the second unit should come On if levels continue to drop at 13.5 ft. and the 
third unit at 13.0 ft. if necessary.  Pumping units should go Off at 16 ft. 

o During the Mid-Peak evening hours a single unit should be used unless water 
levels drop below 18.0 ft. 

o Beginning at 11:10 PM, two pumping units should remain On to maintain water 
levels above 20 ft. and as high as possible given that maximum demands occur 
in the early hours. This condition should remain until 7:50 AM the next day. 

Figure 5-9 – Modified Use of Palmer Canyon Booster Station and  
Resulting Levels at Upper O’Neil Reservoir.
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During significantly above normal temperatures when a MDD condition is anticipated a third 
pumping unit should be used during Off-Peak hours to maintain water levels above 20 ft.  
Recommendations previously listed for Mid-Peak and On-Peak hours remain. 

During the winter months water levels at the reservoir should be lowered to minimize water 
stagnation that may result from lower demands in the system.  All pumping should occur during 
the Off-Peak hours between 9:00 PM and 8:00 AM.  During Mid-Peak hours a single pumping 
unit should be used as much as possible unless an absolute minimum water level at the 
reservoir is reached requiring the use of a second unit. 

In general, the use of a third unit should be avoided at the Palmer Canyon booster station.  A 
single 15-minute use during the billing cycle triggers the fixed demand charge for this unit as the 
demand charge is based on the highest KW load in the system at any given time. 

Issue No. 12 – Evaluation of the Camp Baldy Zone 
Water Demand vs. Local Supply 

2012 Maximum Day Demand:      487 gpm 
2035 Maximum Day Demand:      441 gpm 
Transfers to Upper O’Neil Res.         636 gpm 
Local Water Supply:              0 gpm 
Pumping Required    1,123 gpm  

Pumping Requirements vs. Capacity 

The Camp Baldy Zone is supplied by Pomello Boosters E, F, and G.  Capacity of existing 
pumping facilities, based on the most recent (Jan 2012) SCE pump test, is presented below.  It 
should be noted that the high efficiencies listed in the most recent test are significantly higher 
than efficiencies observed at most facilities.  

 Booster “E”:  50 Hp - 610 gpm at 224 ft. TDH – Efficiency 78.1% 

 Booster “F”:  40 Hp - 537 gpm at 230 ft. TDH – Efficiency 76.2% 

 Booster “G”:  100 Hp - 1,201 gpm at 304 ft. TDH – Efficiency 82.0% 

The capacity of the pumping units when more than one pumping unit is On could not be 
evaluated in the field; however, based on the most recent SCE test, it was estimated that a five 
percent reduction would be experienced when two units are On and a 20 percent reduction with 
all three units are On. Based on this assumption, the firm capacity of the Pomello Boosters to 
Camp Baldy is estimated at 95 percent the capacity of the E and F boosting units or 1,090 gpm; 
this flow rate is slightly over 97 percent of the pumping requirement for MDD. Maximum capacity 
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for this station was estimated at 1,878 gpm or approximately 800 gpm higher than the firm 
capacity. No additional pumping capacity is recommended to supply this pressure zone. 

It should be noted that pumping capacity at this pump station is at times affected by declining 
water levels at the Pomello Reservoir.  The adequacy of the current setup will be discussed 
later in this section under Issue No. 13 in which the evaluation of the Claremont Heights Zone 
facilities is addressed. 

Storage Requirements vs. Capacity 

Storage facilities in the Camp Baldy Zone consist of a single 0.500 MG reservoir.  The capacity 
of this reservoir is approximately 75 percent of the total storage required of 0.671MG.  
Presented below is a simple comparison of the capacity available for each storage component. 

Storage Component  Requirement  Available  % of Total 
Operational (20% MDD)  0.140 MG  0.140 MG  100% 
Fire Flow (1,500 gpm x 2 hrs)  0.180 MG  0.180 MG  100% 
Emergency (50% MDD)  0.351 MG  0.180 MG  51% 

Total  0.671 MG  0.500 MG  75% 

The existing Camp Baldy Reservoir can provide operational and fire flow storage, but only half 
of the emergency storage recommended for this pressure zone. However, excess storage in the 
Indian Hill Zone at the Pomello Reservoir could be conveyed during an emergency.  GSWC 
owns a 200 KW portable gas generator that could be brought to the Pomello Plant when 
needed.  Therefore, additional storage facilities are not recommended for this zone. 

The estimated storage shortage of 0.171 MG will be reduced over time as the current MDD of 
487 gpm decreases to an estimated 441 gpm by 2035.  Future combined storage requirement 
for this pressure zone is estimated at 0.625 MG, approximately 25 percent or 0.125 MG higher 
than the current capacity.    

Fire Flow Distribution Capacity 

Fire flow requirement in the Camp Baldy Zone is 1,500 gpm for single family residential units.  
Existing distribution facilities are adequately sized to meet this requirement. 

Improving Operational Efficiency at the Pomello Booster Station to Camp Baldy Reservoir 

To better understand how the operations and energy use at the Pomello Boosters can be 
improved, we must first review how energy has been used.  Below is a summary of energy use 
for this booster station during 2012 and for a selected period during the summer.  We have also 
included a comparison of how pumps were used and water level fluctuated at the Camp Baldy 
Reservoir over a 24-Hour period. 
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A.- Average Time-of-Use for the Year 
Energy records for the Pomello plant lump the energy use by the five pumping units and two on-
site wells.  A breakdown by pump station was not available.  

B.- Utilization of Individual Pumping Units 
Information from SCADA was used to assess how individual pumping units were used in the 
summer and winter months. Usage by unit at the Pomello Plant was a follows: 

Usage (1)  Bst “E”  Bst “F”  Bst “G”  Total 
Summer Hours  1,975  1,457  850  4,282 
% Used  67%  50%  29%   
Winter Hours  2,374  1,552  196  4,122 
% Used  41%  27%  3%   

Percent used is based on 2,928 available summer hours between Jun 1st and Sep 30th and 5,856 
available winter hours between Oct 1st and May 31st.

C.- Time-of-Use during MDD 
One-minute interval water level information for the Camp Baldy Reservoir and On/Off status 
information for the three pumping units at the Pomello Reservoir was obtained from the SCADA 
system for the August 14-16 period.  This information was used to assess how the pumping 
units are being used in response to fluctuations in water levels at the reservoir.  Figure 5-10 
illustrates this relationship over a 24-Hour period. The number of pumping units that were On 
during the various Time-of-Use designations is summarized below.  

Usage (1)  1 Unit  2 Units  3 Units 
Off-Peak %  0.0%  60.0%  40.0% 
Mid-Peak %  50.0%  22.0%  20.0% 
On-Peak %  32.0%  8.0%  0.0% 

Triggering points for the three pumping units during the summer of 2013 were as follows: 

Pumping Unit  On at  Off at  
Booster “E”  17.0 ft  18.5 ft  
Booster “F”  17.4 ft  19.0 ft  
Booster “G”  15.5 ft  18.0 ft  
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Figure 5-10 – Pomello Booster Station Usage vs. Water Levels at Camp Baldy Reservoir

D.- Findings 

Analyzing all the information presented here for the actual operations of the Camp Baldy 
Reservoir and the Pomello Boosters, the following conclusions are drawn: 

 Pumping units are managed in response to varying water levels at the reservoir with 
limited regards to TOU. 

 There is less use of pumping units during the On-Peak hours; however, this is related to 
minimal fluctuations in water levels during the lowest demand period of the day and not 
to TOU limitations. 

 The current practice to operate this pump station consist of using Booster “E” (50 Hp) 
first followed by Booster “F” (40 Hp) and Booster “G” (100 Hp) last.  Usage records 
indicate that a significant portion of the time all three units are being used resulting in 
higher demand charges being paid monthly.  Savings in energy cost can be realized if 
Booster “G” would be used second in line instead of Booster “F”.  Units “E” and “G” 
combined would provide sufficient capacity to meet MDD resulting in a lower demand 
charges as the third and smallest unit would not be used.  Not using the 40 Hp unit 
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would result in monthly savings of approximately $240.00 based on a reduced demand 
load of 30 KW (40 Hp) at $8.00 per KW.  In addition, Booster “G” is six percent more 
efficient than Booster “F” resulting in lower kwh used. 

 Storage in the reservoir is being under-utilized as pumps turn-Off when the water level 
reaches 19.0 ft. leaving the top 3.0 ft. not being used.  This is especially critical given the 
storage deficiencies in the North-East demand area.  

E.- Recommendations 

Considering that the maximum water demand hours occur during the Off-Peak energy hours 
and minimum demands occur during the On-Peak hours, the following operational changes are 
recommended for the large majority of summer days when water demands are below 90 
percent of the MDD of 13,909 gpm and temperatures are not extreme. Figure 5-11 illustrates 
the hypothetical use of the Pomello Boosters and the resulting water levels at the Camp Baldy 
Reservoir for this condition.  

 Pumping units should operate primarily based on TOU with water levels used as a 
secondary triggering mechanism as follows:   

o Booster “E” (50 Hp) should be the lead unit followed by Booster “G” (100 Hp).  
Booster “F” (40 Hp) could be interchangeably used with Booster “E”.  
Alternatively, Boosters “E” and “F” could be used simultaneously, but Booster “F” 
should be turned Off before Booster “G” is turned On to reduce the demand 
charge from SCE. 

o A maximum of two pumping units should be operated during Off-Peak hours to 
maintain water levels above 20 ft. and close to the maximum water level of 22 ft. 

o A maximum of two pumping units should be used during the Mid-Peak morning 
hours to maintain water levels above 18.0 ft. at the reservoir. A single pumping 
unit should be used when water levels are above 20.0 ft.; the second unit should 
be used when levels drop below this value.  The intent is to keep water levels as 
close to full before 12:00 noon to minimize or eliminate any pumping during On-
Peak hours. 

o No pumping should be allowed between 11:50 AM and 6:10 PM during the On-
Peak hours except when water levels drop below 14.0 ft. at which point the first 
pumping unit should come On; the second unit should come On at 13.5 ft. and 
the third unit at 13.0 ft. if necessary.  Pumping units should go Off at 16 ft. 

o During the Mid-Peak evening hours a single unit should be used unless water 
levels drop below 18.0 ft. 

o Beginning at 11:10 PM, two pumping units should remain On to maintain water 
levels above 20 ft. and as high as possible given that maximum demands occur 
in the early morning hours. This condition should remain until 7:50 AM. 
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During significantly above normal temperatures when a MDD condition is anticipated a third 
pumping unit should be used during Off-Peak hours to maintain water levels above 20 ft.  
Recommendations previously listed for Mid-Peak and On-Peak hours remain. 

Figure 5-11 – Modified Use of Pomello Booster Station and  
Resulting Levels at Camp Baldy Reservoir

During the winter months water levels at the reservoir should be lowered to minimize water 
stagnation that may result from lower demands in the system.  All pumping should occur during 
the Off-Peak hours between 9:00 PM and 8:00 AM.  During Mid-Peak hours a single pumping 
unit should be used as much as possible unless an absolute minimum water level at the 
reservoir is reached requiring the use of a second unit. 

In general, the use of a third unit should be avoided as much as possible.  A single 15-minute 
use during the billing cycle triggers the fixed demand charge for this unit as the demand charge 
is based on the highest KW load in the system at any given time. 
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Issue No. 13 – Evaluation of the Claremont Heights Zone 
Water Demand vs. Local Supply 

2012 Maximum Day Demand:   1,046 gpm 
2035 Maximum Day Demand:      947 gpm 
Transfers to Higher Zones:          0 gpm 
Local Water Supply:              0 gpm 
Transfers Required from Pomello Res.  1,046 gpm 

Pumping Requirements vs. Capacity 

The Claremont Heights Zone is supplied by Pomello Boosters A and B.  Capacity of existing 
pumping facilities, based on the most recent (Jan 2012) SCE pump test, is as follows: 

 Booster “A”:  40 Hp - 760 gpm at 172 ft. TDH – Efficiency 72.8% 

 Booster “B”:  25 Hp - 270 gpm at 159 ft. TDH – Efficiency 51.3% 

The capacity of these pumping units when working simultaneously could not be evaluated in the 
field; however, based on the most recent SCE test, it was estimated that a 10 percent reduction 
would be experienced.  Based on this assumption, the firm capacity of these boosters is 270 
gpm, which is approximately 25 percent of the anticipated MDD.  Maximum boosting capacity is 
estimate at 927 gpm or approximately 89 percent of the MDD.  Existing pumping capacity is not 
sufficient to meet current and projected MDD; additional capacity is therefore recommended.  
Sizing of the recommended additional capacity is further discussed later in this section.  

Storage Requirements vs. Capacity 

Storage facilities in the Claremont Heights Zone consist of a single 0.324 MG Padua Reservoir 
(Storage capacity is listed at 0.350 MG).  This reservoir when full could provide approximately 
25 percent of the total storage required of 1.294 MG.  Presented below is a simple comparison 
of the capacity available for each storage component. 

Storage Component  Requirement  Available  % of Total 
Operational (20% MDD)  0.301 MG  0.301 MG  100% 
Fire Flow (2,000 gpm x 2 hrs)  0.240 MG  0.023 MG  10% 
Emergency (50% MDD)  0.753 MG  0.000 MG  0% 

Total  1.294 MG  0.324 MG  25% 
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The existing Padua Reservoir is significantly undersized as it can only provide the required 
operational storage, 10 percent of the fire flow storage, and no emergency storage. Storage in 
this pressure zone is at a critical level and would be exhausted rather rapidly should the 
Claremont system ever experience an MDD close to the high values observed in 2006 of 13,909 
gpm.  Figure 5-12 illustrates this situation assuming a demand of 90% MDD and both booster 
units at the Pomello Plant On continuously during the 24-Hour simulated period.  

Figure 5-12 – Simulated Water Levels at Padua Reservoir - Demand Equivalent to 90% MDD
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Use of Pumping Facilities 

Under current conditions Pomello Boosters “A” and “B” pump almost continuously to meet 
current demands, as illustrated in the table below.  Booster “B” the smaller of the two units 
pumped close to 100 percent of the time during the summer and over 90 percent in the winter. 

Usage (1)  Bst “A”  Bst “B”  Total 
Summer Hours  2,204  2,867  5,071 
% Used  75%  98%   
Winter Hours  1,509  5,443  4,122 
% Used  26%  93%   

Percent used is based on 2,928 available summer hours between Jun 1st and Sep 
30th and 5,856 available winter hours between Oct 1st and May 31st.

A review of actual pumping and water level conditions during the August 14-16, 2013 high 
demand period, illustrated in Figure 5-13, reveals a condition in which the above deficiencies 
are not really uncovered. Water levels at the Padua Reservoir were maintained between 17.0 
and 19.0 ft. the large majority of the time except during the PHD when they dropped to a day 
minimum of 15.4 ft. The reason why the storage and pumping deficiencies were not apparent is 
twofold; first, demand during this high demand period was only 9,387 gpm or 67 percent of the 
MDD used to size the system, and second, a significant amount of water is conveyed into the 
Claremont Heights Zone from the Camp Baldy Zone through two existing PRVs. It should be 
noted that Pomello Booster “A” pumped close to 70 percent of the time during this three day 
period while Booster “B” was On over 99 percent of the time.  Failure of either pumping unit 
during this three day period would have significantly impacted water levels at the reservoir as 
there is not a backup unit at this plant. 
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Figure 5-13 – Actual Water Levels at Padua Reservoir vs Pumping – August 14-16, 2013 

Fire Flow Distribution Capacity 

Fire flow requirement for the majority of the Claremont Heights pressure zone is 1,500 gpm as 
single family residential development covers most of the service area; however, a fire flow of 
2,000 gpm is required for Western School, which is located along Padua Avenue south of 
Miramar.   

Existing facilities in the Claremont Heights Zone are undersized to meet fire flow conditions.  
There are three reasons for this condition: 

 The pipeline from the Padua Reservoir to the system, an 8-inch pipeline, is undersized 
to carry the required fire flow burning a significant portion of the available head from the 
reservoir by the time it reaches the service area. 
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 The existing Booster units at the Pomello Plant are undersized to meet fire flow 
requirements.

 There is a significant number of locations in this zone that are not looped and existing 
distribution lines consist of some 8-inch pipeline and a significant number of 6-inch and 
4-inch lines, which are not properly sized to meet fire flow demands. 

Meeting Storage, Pumping and Fire Flow Requirements in the Claremont Heights Zone 

Existing storage, pumping, transmission, and distribution facilities in the Claremont Heights 
Zone are undersized. Storage facilities provide only 25 percent of storage requirements, 
pumping facilities pump continuously during the summer to meet MDD and do not have a 
backup unit, transmission pipeline from storage reservoir to service area consists of a 8-inch 
pipeline, and distribution facilities are predominantly 6 inches in diameter with limited fire flow 
capacity.  There are two main alternatives to address this problem; the main components for 
each alternative are presented in Figure 5-14. 

Alternative “A” – Provide additional storage capacity at Padua Reservoir site, construct 
a new transmission pipeline from reservoir to service area, and augment pumping 
capacity at Pomello.   

Alternative “B” – Significantly increase capacity of pumping facilities at Pomello and 
install a permanent gas generator at this plant. 

Alternative “A” will require the following improvements: 

 Construct a 1.0 MG Reservoir adjacent to existing reservoir at Padua. This will require 
the acquisition of a parcel of land approximately 100 ft. x 150 ft. from PVPA’s San 
Antonio Spreading Grounds along Hollings access road.  As an alternative a 0.55 MG 
reservoir could be accommodated within the existing parcel.  A potential reservoir layout 
is presented in Figure 5-15. 

 Construct 3,700 ft. of 12-inch pipeline along Padua Avenue from Pomello Avenue to 
Padua Reservoir. 

 Add a 50 HP – 800 gpm pumping unit at Pomello. 

 Modify the suction manifold for all pumping units at Pomello. 
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Figure 5-14 – Claremont Heights Zone Storage vs. Pumping Alternative

Recommended improvements for Alternative “B” are as follows: 

 Add two 60 HP – 1,000 gpm fire pumping units at Pomello Reservoir. 

 Install a permanent 250 KW gas generator at Pomello Reservoir site.  Installation of a 
permanent generator at this site was previously recommended by CDPH. 

 Construct a new suction manifold for all pumping units at Pomello. 

 Install pressure sensors at the intersection of Pomello Drive and Padua Avenue to 
activate fire pumping units at Pomello. 

In addition and common to both alternatives, the following distribution pipelines are 
recommended: 

 Install 1,400 ft. of 12-inch pipeline from discharge manifold at Pomello Boosters south to 
the easterly end of Brigham Young Drive and then west to the end of the cul-de-sac on 
the west side of Grand Avenue to tie to existing 8-inch pipeline on Olivetto Drive. 

 Install 400 ft. of 12-inch pipeline from discharge manifold at Pomello Boosters north to 
existing 12-inch on Pomello Drive. 

 Install 2,600 ft. of 12-inch pipeline along Padua Avenue from Pomello Drive to Miramar 
Avenue. 
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Figure 5-15 – Potential Layout of New Reservoir at Padua Reservoir Site

Comparison of Alternatives 

Alternative A will be a more reliable alternative to provide adequate storage to the Claremont 
Heights Zone because water will flow by gravity and would not depend on pumps to provide the 
required fire flow capacity; however, it will be significantly more expensive to implement as it 
requires a 1.0 MG reservoir and 3,700 ft. of 12-inch pipeline. 

Alternative B will also provide adequate fire flow protection to the Claremont Heights Zone, but it 
will be contingent upon having on-site power generation during an electric power outage.  This 
alternative will require higher pumping capacity at the Pomello site as it will rely on pumping 
rather than storage to meet fire flow requirements.  In addition, this alternative will rely more on 
flows conveyed from the Camp Baldy Zone through the PRVs on Grand Avenue and Hollings 
Drive. The construction cost of this alternative, estimated at $980,000.00, will be significantly 
less than for Alternative A. 
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It should be noted that both alternatives will provide adequate fire flow to the large majority of 
the Claremont Heights Zone service area; however, there are a number of local 4-inch and 6-
inch dead end pipelines that are undersized and would need to be replaced in the future. 

Considering that both alternatives will provide reliable fire flow to the large majority of the 
service area in this pressure zone, Alternative “B” is recommended since it will be less 
expensive to construct and easier to implement. 

Evaluation of Pomello Booster Station Suction Manifold 

According to Operations staff, pumps at this site tend to cavitate when water levels at the 
Pomello Reservoir drop during the summer.  The suspected reason is that the pumps sit about 
five feet higher than the bottom of the reservoir and this creates the problem.  To address this 
issue, a copy of the as-built drawings for this reservoir and pump station were reviewed.   

The drawings indicate that the Pomello Reservoir has a 16-inch inflow pipeline and a 12-inch 
outflow pipeline that supplies the booster station. The suction header, also a 12-inch pipeline, is 
connected to the reservoir outflow pipeline and supplies the suction cans through individual 8-
inch pipelines.  According to the drawings, the pump pedestals sit higher than the bottom of the 
reservoir; however, the 8-inch supply lines enter the suction cans at an elevation 5-6 ft. lower 
than the pedestal and slightly below the bottom of the reservoir. 

A review of the operations of the pumping units reveals that there is a significant amount of time 
in which at least four of the five pumping units work simultaneously during the summer.  When 
all units are On, flows in the pipeline could approach or exceed 3,000 gpm resulting in high 
velocities and corresponding friction losses on the 12-inch supply line, suction header, and 8-
inch suction laterals. When the water level drops in the Pomello Reservoir the head required to 
keep all pumping units On may be higher than the available head thus resulting in air vortex 
coming into the supply line and cavitation in the pumps.   

The recommendation to add two 1,000 gpm pumping units to the Claremont Heights Zone will 
exacerbate the cavitation problem unless the suction manifold is upgraded.  Considering that a 
new suction can will be needed for the second 1,000 gpm pumping units, a solution would be to 
hot-tap a 16-inch Tee on the inflow pipeline to the reservoir and construct a 16-inch supply line 
to connect to the existing 12-inch suction header on the north side.  Suction laterals for the 
higher units should be at least 10 inches in diameter. 

Improving Operational Efficiency at the Pomello Booster Station 

Given the relatively small capacity of the Padua Reservoir and the fact that at least one of the 
existing pumping units at Pomello need to pump continuously during the summer to maintain 
adequate water levels at the reservoir, there are minimal opportunities to reduce or eliminate 
pumping from On-Peak Hours.  The opportunities to reduce operational cost will depend on the 
alternative the GSWC select to enhance storage and pumping in the Claremont Heights Zone 
as discussed earlier.  Alternative “A” will provide more opportunities as it includes the 
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construction of new storage facilities at Padua; opportunities under Alternative “B” will be 
significantly reduced since it depends on pumping rather than storage to meet high demands.  

Summary of Recommended Improvements for the Claremont Heights Zone 

Presented below is a list of recommended improvements, assuming Alternative “B” is 
implemented.  GSWC has estimated the construction cost of the recommended improvements 
as follows: 

 Install two (2) 60 Hp 1,000 gpm pumping units at Pomello 
Reservoir, modify existing suction manifold, and install a 250 KW 
on-site gas generator.  

$980,000.00

 Install 1,400 ft. of 12-inch pipeline from discharge manifold at 
Pomello Boosters south to the easterly end of Brigham Young Drive 
and then west to the end of the cul-de-sac on the west side of 
Grand Avenue to tie to existing 8-inch pipeline on Olivetto Drive. 

 Install 400 ft. of 12-inch pipeline from discharge manifold at Pomello 
Boosters north to existing 12-inch on Pomello Drive. 

 Install 2,600 ft. of 12-inch pipeline along Padua Avenue from 
Pomello Drive to Miramar Avenue. 

$750,000.00

Total Estimated Cost: $ 1,730,000.00

The benefits of implementing the recommended improvements are as follows: 

 Increase supply reliability to the Claremont Heights Zone 
 Provide fire flow capacity to the majority of  the service area in this 

pressure zone. 
 Potentially reduce the operating cost of the Pomello Booster by 

using more efficient units. 
 Reduce cost of energy by reducing or eliminating pumping during 

On-Peak Hours.  

Total Estimated Benefits: Non Quantifiable
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Issue No. 14 – Evaluation of the Indian Hill Zone 
Water Demand vs. Local Supply 

2012 Maximum Day Demand: 1,646 gpm 

2035 Maximum Day Demand: 1,481 gpm 

Transfers to Camp Baldy Reservoir: 1,123 gpm 

Transfers to Padua Reservoir: 1,046 gpm 

Local Water Supply (7 wells)  2,715 gpm 

Supply Required into Pomello Res. 1,100 gpm 

Supply Required with largest well Off 1,900 gpm 

Local supplies include the following wells: 

Well Name Capacity (gpm) 

Alamosa No. 2 75
College No. 1 530
Indian Hill No. 3 560
Indian Hill No. 4 800
Miramar No. 3  340
Miramar No. 5  260
Pomello No. 1  150

Total – All Wells 2,715

Supply Issues 

There are two supply issues that need to be considered as part of the system evaluation.  
Firstly, Indian Hill No. 3 and the recently completed Indian Hill No. 4 wells have relatively high 
nitrate concentrations and require blending with imported water at the Indian Hill Reservoir. The 
elevated nitrate concentrations at Indian Hill No. 3 require a 50/50 blend with imported water; 
similar blend requirements have been assumed for Indian Hill No.4.  Actual blending 
requirements will depend on the quality of pumped groundwater, which will be continuously 
monitored at the new well.  Depending on blending requirements, production from these wells 
may be limited by the production capacity of the existing Indian Hill Booster.  For example, a 
50/50 blending capacity will require 1,360 gpm of imported to blend with the production from 
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Indian Hill No.3 (560 gpm) and Indian Hill No. 4 (estimated at 800 gpm). This issue is further 
discussed later in this section. 

Secondly, the Alamosa No. 2 well can only be pumped for 10 to 12 hours per day due to 
declining water levels that would break suction if the well is pumped longer.  This well should 
only be operated during Off-Peak hours and if needed during Mid-Peak hours.  

Pumping Requirements vs. Capacity 

Imported water is pumped into the Indian Hill Zone through boosters at the Indian Hill Reservoir 
and at TVMWD’s Miramar connection. Capacity of existing pumping facilities, based on the 
most recent (Jan 2012) SCE pump test, is as follows: 

Indian Hill Booster 
 Booster “C”:  75 Hp - 808 gpm at 259 ft. TDH – Efficiency 60.6% 

 Booster “D”:  125 Hp – 1,354 gpm at 276 ft. TDH – Efficiency 67.1% 

 Booster “E”:  125 Hp – 1,092 gpm at 263 ft. TDH – Efficiency 58.3% 

Miramar Booster 
 Booster “A”:  25 Hp - 800 gpm at 90 ft. TDH – Efficiency 72.2%  

 Booster “B”:  25 Hp – 794 gpm at 89 ft. TDH – Efficiency 72.0% 

 Booster “C”:  25 Hp – 707 gpm at 74 ft. TDH – Efficiency 53.8% 

To estimate the capacity of these pump stations when two or more units operate simultaneously 
a field test was conducted by GSWC operations staff in November 2013 to determine the 
percent reduction in pumping capacity.  For the Indian Hill Booster, the test indicated that there 
is a 20 percent reduction for units “C” and “E” and a 28 percent reduction for units “E” and “D” 
resulting from a 15 psi increase in system head. A 42 percent reduction in capacity was 
recorded when all three pumping units were operating resulting from a 20 psi increase in 
pressure. This significant reduction in capacity is related to the use of single-stage horizontal 
split case pumping units at that site.  This type of pump typically has flat operating pump curves 
and experiences a wide fluctuation in capacity when system head change.  Significant head 
changes occur as a result of undersized transmission pipelines between the Indian Hill and 
Pomello reservoirs that become a bottle neck when all units are On.  

The reduction in capacity at the Miramar Booster was assessed in a similar manner.  A three 
percent reduction was recorded for units A and B and a seven percent for units A and C.  
Capacity decreased by 17 percent when all three units were On.   

Considering the actual reductions in capacity when multiple units are operating, the firm 
capacity for the Indian Hill Booster was estimated at 80 percent of units C and E or 1,520 gpm; 
maximum capacity for this station was estimated at 1,887 gpm. The firm capacity for the 
Miramar Booster was estimated at 93 percent of units A and C or 1,234 gpm; maximum 
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capacity was estimated at 1,910 gpm. The overall firm capacity into the Indian Hill Zone was 
estimated at 2,754 gpm and the maximum capacity at 3,797 gpm.

While the combined capacity of the Indian Hill and Miramar booster stations is significantly 
higher than the supply requirement into the Indian Hill Zone, additional pumping capacity may 
still be required at the Indian Hill Reservoir.  The maximum capacity of the three pumping units, 
when pumping simultaneously, estimated at 1,887 gpm, would not be sufficient to pump the 
combined supply from Indian Hill No. 3 (560 gpm) and No. 4 (800 gpm) wells plus blending 
requirements of imported water.  A 50/50 requirement would result in a total supply of 
approximately 2,720 gpm into the Indian Hill Reservoir; this rate is 79 percent higher than the 
firm capacity and 44 percent higher than the maximum pumping capacity at this pump station.  
Under current conditions, blending requirements greater than 39 percent (1.00 groundwater / 
0.39 imported) would exceed the capacity of the three pumping units working simultaneously. 
This may result in wells having to pump a reduced number of hours to allow the existing 
boosters to catch up. 

Should blending requirements exceed 39 percent, based on the assumed capacity for Indian Hill 
No. 4, a potential short-term solution to this problem involves conveying more water into the Co-
Op West Zone through the Silver Tree Street PRV.  The sustaining pressure, currently set at 
100 psi, would need to be lowered to 90 psi and the reducing pressure, currently set at 55 psi, 
would need to be increased to approximately 70 psi.  Pressure settings would need to be 
adjusted in the field. A longer term solution would require addressing the transmission 
limitations between the Indian Hill and Pomello reservoirs (See discussion below) and/or 
constructing a new pump station with multistage vertical pumping units.  

Storage Requirements vs. Capacity 

The Indian Hill Zone has storage facilities at the Pomello and Indian Hill locations. A 1.5 MG 
storage reservoir at Pomello sets the grade for this pressure zone at 1,673 ft. in elevation and 
supplies the service area by gravity.  Conversely, the 1.0 MG Indian Hill Reservoir, located at an 
elevation of 1,418 ft., provides storage to this pressure zone through the Indian Hill Booster.  A 
200 KW on-site generator makes storage at this reservoir fully available during emergencies. 

The storage facilities in the Indian Hill Zone exceed the storage requirements for this zone as 
presented below; surplus capacity, estimated at 0.541 MG, is available to partially address 
storage shortages in the Claremont Heights pressure zone. 

Storage Component  Requirement  Available  % of Total 
Operational (20% MDD)  0.474 MG  0.474 MG  100% 
Fire Flow (2,500 gpm x 2 hrs)  0.300 MG  0.300 MG  100% 
Emergency (50% MDD)  1.185 MG  1.726 MG  146% 

Total  1.959 MG  2.500 MG  131% 
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Transmission Capacity 

As indicated earlier, there is limited transmission capacity between the Indian Hill and Pomello 
reservoirs.  Existing transmission facilities between these reservoirs consist of a combination 8-
inch to 12-inch diameter pipelines along Baseline Road.  The hydraulic analysis of the existing 
system indicates that a continuous 12-inch line between these reservoirs would significantly 
enhance the operations of the Indian Hill Boosters by reducing the operating head and 
stabilizing pressures in the service area.  The following improvements are recommended. 

 1,100 ft. of 12-inch pipeline on Indian Hill Blvd. from Indian Hill Reservoir south to 
Baseline Road. 

 1,300 ft. of 12-inch pipeline on Baseline Road from Indian Hill Blvd. to Forbes Avenue. 

 1,300 ft. of 12-inch pipeline on Baseline Road from Grand Ave nue to Padua Avenue. 

The construction cost of the above facilities has been estimated by GSWC staff at $737,150.00. 

Fire Flow Distribution Capacity 

The westerly portion of the Indian Hill Zone is served primarily by a network of 6-inch pipelines 
that lack the transmission capacity to meet the required fire flow of 1,500 gpm.  The hydraulic 
analysis of the existing system indicates that the construction of approximately 2,200 ft. of 8-
inch pipeline in the area will significantly enhance the fire flow capacity in the area. 
Recommended improvements are as follows: 

 2,000 ft. of 8-inch pipeline on Mount Carmel Drive from Indian Hill Blvd. to Sage Street. 

 200 ft. of 8-inch pipeline on Sage Street from Mount Carmel Drive to San Benito Court. 

The construction cost of the above facilities has been estimated at $ 350,000.00 based on an 
estimate by GSWC staff for similar facilities in the general area. 

Improving Operational Efficiency in the Indian Hill Zone  

To better understand how the operations and energy use in the Indian Hill Zone, we must first 
review how energy has been used at the Indian Hill and Miramar boosters.  Below is a summary 
of energy use for these booster stations during 2012 and for a selected period during the 
summer of 2013 when the highest demand for the year were recorded.  We have also included 
a comparison of how pumps were used and water level fluctuated at the Pomello Reservoir over 
a 24-Hour period. 

A.- Average Time-of-Use for the Year 
Energy records for the Indian Hill Boosters lump the energy use by the pumps and Indian Hill 
No. 3 Well.  A breakdown for the pumping units was therefore not available. Electric records for 
the Miramar Booster indicate a total consumption of 85,886 kwh during 2012; of this amount, 91 
percent of the energy was consumed during the summer months between June and October.  
Summer breakdown use at this station was as follows:  
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 Off Peak Hours: 61 percent 
 Mid Peak Hours: 31 percent 
 On-Peak Hours:   8 percent 

B.- Utilization of Individual Pumping Units 
Information from SCADA was used to assess how individual pumping units were used in the 
summer and winter months. Usage by pumping unit at the Indian Hill Plant was as follows: 

Usage (1)  Bst “C”  Bst “D”  Bst “E”  Total 
Summer Hours  1,932  2,310  560  4,802 
% Used  66%  79%  19%   
Winter Hours  1,506  1,541  1,382  4,429 
% Used  26%  26%  24%   

Percent used is based on 2,928 available summer hours between Jun 1st and Sep 30th and 5,856 
available winter hours between Oct 1st and May 31st.

Hourly use by pumping unit at the Miramar facility was as follows: 

Usage (1)  Bst “A”  Bst “B”  Bst “C”  Total 
Summer Hours  1,249  1,225  1,226  3,700 
% Used  43%  42%  42%   
Winter Hours  317  303  298  918 
% Used  5%  5%  5%   

C.- Time-of-Use during MDD 
One-minute interval water level information for the Pomello Reservoir and On/Off status 
information for the three pumping units at the Indian Hill Reservoir at the Miramar Booster was 
obtained from the SCADA system for the August 14-16 period.  This information was used to 
assess how the pumping units are being used in response to fluctuations in water levels at the 
reservoir.  Figure 5-16 illustrates this relationship over a 24-Hour period; please note that this 
figure is slightly different than previous similar figures as it presents information for both the 
Indian Hill and Miramar boosters.  The number of pumping units used at the Indian Hill Booster 
is represented by colored columns while the use at Miramar is represented by hollow columns. 
The number of pumping units that were On during the various Time-of-Use designations are 
summarized below.
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Indian Hill Booster Station 

Usage (1)  1 Unit  2 Units  3 Units 
Off-Peak %  0.0%  0.0%  100.0% 
Mid-Peak %  32.0%  11.0%  56.0% 
On-Peak %  59.0%  3.0%  21.0% 

Miramar Booster Station 

Usage (1)  1 Unit  2 Units  3 Units 
Off-Peak %  45.0%  14.0%  11.0% 
Mid-Peak %  0.0%  9.0%  35.0% 
On-Peak %  6.0%  2.0%  0.0% 

Figure 5-16 – Indian Hill and Miramar Boosters Usage vs. Water Levels at Pomello Reservoir

Triggering points for the pumping units at both sites during the summer of 2013 were as follows: 
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Pumping Unit  On at  Off at  
Indian Hill Booster “C”  11.0 ft  12.3 ft  
Indian Hill Booster “D”  10.0 ft  11.5 ft  
Indian Hill Booster “E”  10.3 ft  11.9 ft  

     

Miramar Booster Lead  9.5 ft  11.0 ft  
Miramar Booster Lag 1  9.0 ft  10.5 ft  
Miramar Booster Lag 2  8.5 ft  10.0 ft  

D.- Findings 

Analyzing all the information presented here for the actual operations of the Pomello Reservoir 
and the Indian Hill and Miramar boosters, the following conclusions are reached: 

 Pumping units are managed in response to varying water levels at the Pomello 
Reservoir with limited regards to TOU. 

 Pumping at the Indian Hill Booster was significantly higher than at Miramar with all units 
On during a large portion of the day regardless of Time-of-Use.  This can be partly 
explained by the need to move water out of Indian Hill into the system, especially when 
imported water is being brought to the site to meet blending requirements at Indian Hill 
No. 3 Well. This well was used slightly over 80 percent of the time during the summer 
prompting the need to pump water out of the reservoir. Pumping out of Indian Hill is 
going to increase in the future with Indian Hill No. 4 coming on-line.    

 The Miramar Booster was used more effectively as it was significantly used during the 
Off-Peak and morning Mid-Peak hours and not used at all during the On-Peak hours. 

 Indian Hill Booster “D” is used more frequently followed by Booster “C”; this is a good 
practice that should continue given that these two units have higher pumping efficiency. 

 Storage in the reservoir is being under-utilized as pumps turn-Off when the water level 
reaches 12.5 ft. leaving the top 1.5 ft. not being used.  This is especially critical given the 
storage deficiencies in the North-East demand area.  

E.- Recommendations 

Considering that the maximum water demand hours occur during the Off-Peak energy hours 
and minimum demands occur during the On-Peak hours, the following operational changes to 
the Indian Hill pressure zone facilities are recommended for the large majority of summer days 
when water demands are below 90 percent of the MDD of 13,909 gpm and temperatures are 
not extreme. 
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 If production from Indian Hill No. 3 and No. 4 needs to be reduced to match the capacity 
of the Indian Hill Booster, curtail production from the wells during On-Peak hours by 
limiting pumping between 6:00 PM and 12:00 Noon the next day.  

 Reduce the number of pumping units at the Indian Hill Booster whenever possible during 
the On-Peak hours since water demands are at the lowest. 

 GSWC operations staff would need to monitor the blending requirements at the Indian 
Hill Reservoir as imported water blending in excess of 39 percent of well capacity may 
out supply the capacity of the Indian Hill Booster.  This will prompt the wells to pump less 
during the day to allow the boosters to catch up. 

 Adjust the pressure setting at the Silver Tree Street PRV to the Co-Op West Zone to 
increase the flow.  Reducing pressure at the PRV should be increased from the current 
value of 55 psi to approximately 70 psi.  Sustaining pressures on the upstream side may 
be lowered from 100 psi to 90 psi.  Field adjustment will be required. 

 The increase in supply at Indian Hill Reservoir could significantly reduce the use of the 
Miramar Booster.  Set pumping units to operate primarily Off-Peak hours when the water 
demand is greatest and if necessary during Mid-Peak hours.  Operations during On-
Peak hours at this station should only be considered unless the water level at the 
Pomello Reservoir falls below a minimum threshold.   

 The setting of a minimum water level at Pomello needs to take into consideration 
potential cavitation issues at the Pomello Booster that may result from low water levels 
as discussed earlier.  Minimum water level below 7 ft. is not recommended; however, 
actual minimum would need to be set depending on field observations.  

 Operations of the Alamosa Well No. 2 should be limited to the nine Off-Peak hours 
during the summer and a few Mid-Peak hours should declining water levels allow it. 

 Limiting hours at other wells is not recommended at this time since GSWC needs to 
maximize production from local groundwater sources as part of the long-term plan to 
reduce operating cost.  Additional energy expenses resulting from pumping during On-
Peak Hours are significantly out-weighted by the cost of imported water. 
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5.3 – Evaluation of Main-Lower Demand Area 

The service area in the Main-Lower demand area is comprised of two main pressure zones, the 
Main and Lower zones. For purpose of this analysis both pressures zones were evaluated as 
one since the Lower Zone is for all practical purposes a relatively large sub-zone of the Main 
Zone. A schematic representation of these pressure zones along with major storage and 
pumping features are illustrated in Figure 5-17.  Hydraulic grades, service area elevation and 
corresponding operating pressures for each pressure are presented in Table 5-8 while current 
and projected demands for ADD, MDD, and PHD are listed in Table 5-9.  Storage requirements 
by pressure zone, as described in Section 4, are presented in Table 5-10.   

Figure 5-17 – Main-Lower Area – Schematic of Service Area 

Table 5-8 – Main-Lower Area – Service Area by Pressure Zone 

Pressure Zone HGL (ft) Elevation Range (ft) Static Pressure (psi) 
From To Low High 

Main 1,460 1,124 1,318 61 145 
Lower 1,290 1,010 1,170 52 121 
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Table 5-9 – Current and Projected Water Demands in the Main-Lower Demand Area 

Pressure Zone 2012 Demands (gpm) 2035 Demands (gpm) 
ADD MDD PHD ADD MDD PHD

Main 2,387 4,748 9,115 2,543 4,298 6,448 
Lower 990 1,970 3,782 1,055 1,784 2,675 

3,377 6,717 12,897 3,598 6,082 9,123 

Table 5-10 – Storage Requirements for Main-Lower Demand Area by Pressure Zone 

Pressure Zone 
MDD
(gpm)

Fire Flow Storage Storage Requirement (MG) 
Rate Vol (MG) Operational Emergency Total 

Main 4,748 3,500 0.630 1.367 3.419 5.416 
Lower 1,970 3,500  0.567 1.418 1.985 
 6,717 0.630 1.934 4.837 7.401 

The adequacy of existing supply, storage, pumping, and production facilities to meet current and 
projected demands along with proposed recommendations to enhance the operations of the 
system is presented through a series of Issues of Concern.   

Issue No. 15 – Operating Pressures 
In accordance with the California Public Utilities Commission (CPUC) standards and GSWC 
Design Criteria operating pressures in the water system should be between 40 and 125 psi.  
Table 5-8 indicates that minimum pressures in both zones are above the minimum 
recommended pressure; however, maximum pressures in the Main Zone significantly exceed 
the recommended limit.  This issue could be addressed by relocating the existing PRVs on 
Cambridge Avenue, Berkeley Avenue, and Indian Hill Blvd. to Harrison Avenue; thereby, 
converting the area south of Harrison Avenue and west of College Avenue to the Lower Zone.  
Converting this area to the Lower pressure zone would result in a significant drop in pressure for 
this area (approximately 170 ft. or 73 psi); this may result in significant complains from users in 
the area that are accustomed to much higher operating pressures..   

Issue No. 16 – Operations of the Main and Lower Zones 
These two pressure zones are the largest zones in the service are and serve close to 50 
percent of the demand.  They are operated without gravity reservoirs to set the hydraulic 
gradient.  Their service area is pressurized either by pumping stations and production wells or 
through pressure reducing valves from higher zones and TVMWD connections. The lack of 
gravity storage in these pressure zones decreases the reliability of the water system as service 
would be significantly reduced during a power outage condition.  Further, it decreases GSWC’s 
ability to enhance operating efficiency and reduce energy cost by having to pump during On-
Peak hours to maintain adequate pressures.  Finally, it increases energy cost by having to 
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pump in circles; for example, water from the Del Monte Reservoir at an elevation of 1,165 ft. is 
pumped to the operating hydraulic grade in the Main Zone of 1,460 ft. just to be pressure 
reduced down into the Lower Zone at a hydraulic grade of 1,290 ft. 

The construction of storage facilities in the Main Zone would significantly enhance the 
operations of this zone while increasing reliability and reducing operating cost. 

Issue No. 17 – Adequacy of Storage Facilities 
Storage facilities in this demand area consist of two non-gravity storage reservoirs at the Del 
Monte Plant and Margarita Plant.  The Del Monte Reservoir is a 1.5 MG storage facility that 
serves as a blending reservoir for the Del Monte wells and as a forebay for the Del Monte 
Booster to pump into the Main Zone.  Similarly, the Margarita Reservoir, a 0.5 MG facility, is a 
forebay for the Margarita Booster to pump into the Lower Zone.  Water from these two 
reservoirs is not available to the service area during a power outage unless portable generators 
are brought in. 

Considering a storage requirement of 7.41 MG, as presented in Table 5-10 and the capacity of 
existing non-gravity storage facilities at Del Monte and Margarita sites, a 6.5 MG reservoir is 
recommended for the Main Zone at the Mills Well site.  This site offers the following advantages 
to accommodate a reservoir: 

 It is at the right elevation to match the current hydraulic gradient of 1,460 ft.  Ground 
elevation at the site ranges from 1,430 to 1,435 ft. on the west side to 1,440 ft. on the 
east side.   

 The site is approximately 5.5 acres in area and could easily accommodate the 
recommended facility either as a single reservoir or as two reservoirs. 

 A storage facility was used in the past at this site. 

 The existing Mills Avenue Connection currently conveys imported water to the site.  
Water from this connection can be used to supplement local supplies in the Main and 
Lower zones to maintain adequate water levels at the reservoir. 

 An existing pump station is available at this site to move surplus groundwater into the 
Co-Op East Zone during the winter. 

 The site could accommodate the future Mills Well No. 2 that could pump directly into the 
reservoir.

 Because of its geographical and hydraulic location, the Mills Avenue site will become the 
supply and storage hub for the majority of the service area. 

Figure 5-18 illustrates the site and a potential layout for the proposed storage facilities.  
Construction cost for this facility has been estimated by GSWC staff at $10,800,000.00 
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Figure 5-18 – Mills Site – Potential Facilities Layout for a 6.5 MG Reservoir 

Issue No. 18 – Evaluation of the Main and Lower Zones 
Water Demand vs. Local Supply 

2012 Maximum Day Demand:   6,717 gpm (Main 4,748 gpm – Lower 1,970 gpm) 

2035 Maximum Day Demand:   6,082 gpm (Main 4,298 gpm – Lower 1,784 gpm) 

Local Water Supply:       3,205 gpm 
Additional Supplies Needed:   3,512 gpm 

Local supplies include the following wells: 

Well Name Capacity (gpm) 

Berkeley No. 2 530
College No. 1 1,000
Del Monte No. 1 250
Del Monte No. 2 400
Harrison No. 2  200
Mills No. 1  125
Margarita No. 1 700

Total – All Wells 3,205
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Planned supply sources for this demand area include the following improvements: 

 Margarita Well No.1 replacement at 700 gpm – No net addition 

 Mills No. 1 replacement at 800 gpm – 75 gpm net addition 

 Arsenic removal plant for Del Monte Well No. 4 – 800 gpm  

The added capacity from these wells, estimated at 1,475 gpm, would reduce the need for 
imported water to 2,037 gpm during maximum day conditions.  Lesser amounts of imported 
water are anticipated for most of the summer. 

Transmission Capacity Improvements 

The construction of a large reservoir at the Mills site would significantly change the way that the 
Main Zone is operated.  Currently, this pressure zone is served through three connections to 
TVMWD, three production wells that pump directly into the system and two additional wells that 
supply the system at the Del Monte Plant.  As a result, transmission facilities in this zone have 
not been constructed to take water to and from a reservoir, but to distribute water within the 
service area.

New transmission facilities will be needed to connect the proposed reservoir to the system and 
to tie the system across so that operating pressure can be reduced and dependency on 
imported supplies, to maintain adequate pressures, eliminated.  The main transmission 
pipelines that are recommended consist of a 24-inch pipeline from the reservoir down Mills 
Avenue to Platt Avenue, just past Foothill Blvd. and a 20-inch pipeline across Platt (12th

Avenue) to Mountain Avenue.  A 16-inch pipeline is recommended on Mountain Avenue to tie to 
the existing 14-inch line coming from the Mountain Connection. West of Mountain Avenue, a 12-
inch pipeline is recommended.  The alignment of these facilities along with other improvements 
for this demand area is depicted in Figure 5-19.  Construction cost for this facility has been 
estimated by GSWC staff at $7,216,000.00 

The proposed east-west transmission line will supply the PRVs that feed the Lower Zone 
through existing 12-inch pipelines; in addition this line will be the main avenue to convey 
groundwater production from existing and future wells into the Mills Reservoir site. 

Meeting Lower Zone Demands 

Production from the Margarita Well is not sufficient to meet water demands in the Lower Zone 
for much of the year; additional supplies are conveyed from the Main Zone through four PRVs 
generally located along the railroad tracks, north of Arrow Hwy.  Production from the Del Monte 
Plant, located at an elevation of 1,165 ft., is pumped into the Main Zone at a hydraulic grade of 
1,460 ft. and then pressure reduced into the Lower Zone at a hydraulic gradient of 1,290 ft.  This 
mode of operation constitutes a significant waste of energy and could be corrected by using one 
of the pumping units at Del Monte Plant to serve the Lower Zone.  It is recommended that the  
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existing VFD control be used for this pumping unit so that the delivery of flows can be adjusted 
in response to operating pressures in the Lower Zone. 

The recommended improvements will require modifications at the Del Monte Booster discharge 
manifold so that water can be routed into the Lower Zone.  The use of a boosting unit with a 
VFD should minimize the amount of recirculation that currently occurs at this site as water is 
pumped into the Main Zone, pressure reduced into the Lower Zone and pressure reduced again 
into the Del Monte Reservoir. 

Figure 5-19 – Main and Lower Zones – Recommended Improvements 

Opportunities to Reduce Operating Cost 

Due to the lack of storage in this pressure zone there are limited opportunities to reduce energy 
consumption until the proposed reservoir is built.  One way in which energy consumption can be 
reduced is by making full utilization of the water supply from the City of Upland during the On-
Peak hours; this will reduce the need to have GSWC’s wells operating during those hours. 
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5.4 – Summary of Improvements 

This section summarizes the recommended improvements by demand area and by pressure 
zone.  As discussed, significant changes in the operations of the Claremont water system are 
being proposed that would alter the way that this water system has been operated in the past.  
Figure 5-1 at the beginning of this section presented an overall schematic of the Claremont 
water system as it is currently operated.  Figure 5-20 presents a schematic representation of 
how the water system would be operated upon implementation of the recommended 
improvements.  Proposed improvements are presented here by pressure zone first and later by 
priority of implementation.  Priority of implementation represents our opinion based on water 
supply and hydraulic limitations currently being experienced and it does not consider other 
issues GSWC typically takes in consideration when prioritizing capital projects. 

Water Supply Improvements

Margarita Replacement Well $ 2,100,000.00

Mountain View No. 1 Replacement Well $ 1,558,840,00

Del Monte No. 4 – Arsenic Removal Plant $ 750,000.00

Mills No. 1 Replacement Well  $ 2,500,000.00

Sub-total $ 6,908,840.00

Claraboya – Co-Op Demand Area

Claraboya Reservoir and Booster Zones 
Abandon Mountain Reservoir, disconnect Mountain Booster Units “A” 
and “C” to the Co-Op West Zone and modify piping around station 

$ 30,000.00

Modify TVMWD connection at Mountain Ave. and Baseline Rd. $ 36,900.00

Claraboya Plant upgrade booster station with two (2) 200 Hp pumping 
units capable of delivering 1,250 gpm @ 400 ft. TDH and 70% 
efficiency.  In addition, installation of a new suction and discharge 
manifolds for this station.   

$ 473,200.00

Install 400 KW of new backup power at the Claraboya Booster plant.  
Cost was not initially included in 12/11/13 TM from ALDA. 
Construction cost was assumed – Needs to be verified by GSWC. 

$ 150,000.00  

Modify Mountain Ave. pump station to include four (4) pumping units 
to the Claraboya Reservoir.  Two 10 Hp units (375 gpm at 50 ft. TDH) 
and two 50 Hp units (1,000 gpm at 130 ft. TDH).  Note: A second 50 
Hp unit was added to this site; construction cost assumed to be 

$ 227,000.00
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$100,000.00 – Cost to be verified by GSWC. 
Install 2,500 ft. of 8-inch pipeline in the Claraboya Booster pressure 
zone to enhance fire flow capacity. $ 450,000.00

Co-Op West Pressure Zone 
Connect existing parallel 12” and 8” pipelines on Baseline Road and 
Glen Way 

$ 42,100.00

Zone Boundary PRV Adjustments including a) relocate 6” PRV from 
Garey & Smith to Live Oak Canyon s/ of 210 Fwy; b) relocate 6” 
PRV/FCV from Summer n/ of Clemson to Towne s/ of 210 Fwy; c) 
remove 4 PRVs; and d) ties at five locations

$ 228,000.00
(Not Required if 

GSWC decides not 
to realign zone 

boundary)

Co-Op East Pressure Zone 
Switch 3,800 ft. of 12” pipeline along Mills Avenue from Mills Plant to 
Foothill Blvd. from the Main to the Co-Op East Zone. 

$ 97,000.00

Sub-total $1,734,200.00

North-East Demand Area

Claremont Heights Zone 
Install two (2) 60 Hp 1,000 gpm pumping units at Pomello Reservoir, 
modify existing suction manifold, and install a 250 KW on-site gas 
generator.

$ 980,120.00

Install 1,400 ft. of 12-inch pipeline from discharge manifold at Pomello 
Boosters south to the easterly end of Brigham Young Drive and then 
west to the end of the cul-de-sac on the west side of Grand Avenue to 
tie to existing 8-inch pipeline on Olivetto Drive. 
Install 400 ft. of 12-inch pipeline from discharge manifold at Pomello 
Boosters north to existing 12-inch on Pomello Drive. 
Install 2,600 ft. of 12-inch pipeline along Padua Avenue from Pomello 
Drive to Miramar Avenue. 

$ 745,000.00

Indian Hill Zone 
1,100 ft. of 12” pipeline on Indian Hill Blvd. Plant to Baseline Road. 
1,300 ft. of 12” pipeline on Baseline Rd. Indian Hill Blvd. to Forbes Ave. 
1,300 ft. of 12”pipeline on Baseline Road Grand Ave. to Padua Ave. 

$ 737,150.00

2,200 ft. of 8-inch pipeline along Mount Carmel Drive and Sage Street. $ 350,000.00

Sub-total $2,812,270.00
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Main-Lower Demand Area

Main Zone
Construct a 6.5 MG above ground reservoir at the Mills Avenue site.   $ 10,800,000.00

4,000 ft. of 24” pipeline on Mills Avenue from Mills Reservoir to 
Foothill Blvd. 

$ 2,645,500.00

820 ft. of 24” pipeline on Mills Avenue from Foothill Blvd. to Platt 
Avenue. 

$ 650,500.00

6,800 ft. of 20” pipeline on Platt Avenue (12th Avenue) from Mills 
Avenue to Mountain Avenue. 

$ 2,400,000.00

1,700 ft. of 16” pipeline on Mountain Avenue from 12th Avenue to 
Maryhurst Drive. 

$ 760,000.00

 1,700 ft. of 12” pipeline on West Reed Drive from Mountain Avenue 
to Regis Avenue. 

$ 310,000.00

2,450 ft. of 12” pipeline on Regis Avenue, W. Richmond Drive, and 
Syracuse Drive. 

$ 450,000.00

Modify one booster at Del Monte Plant to pump into the Lower Zone $ 107,600.00

Sub-total $18,123,600.00

OVERALL TOTAL $29,578,910.00
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Claremont Water System – Prioritization of Improvements 

Estimated Cost Cumulative Cost 

Priority 1 $ 9,885,310.00 $ 9,885,310.00 

Priority 2 $ 14,096,000.00 $ 23,981,310.00 

Priority 3 $ 5,597,600.00 $ 29,578,910.00 

PRIORITY 1 

1.- Replacement Wells

Margarita Well No. 1 Replacement Well $ 2,100,000.00

Mountain View No. 1 Replacement Well $ 1,558,840.00

Del Monte No. 4 – Arsenic Removal Plant $ 750,000.00

Mills No. 1 Replacement Well  $ 2,500,000.00

2.- Pomello Booster to Claremont Heights Zone

Install two (2) 60 Hp 1,000 gpm pumping units at Pomello Reservoir, 
modify existing suction manifold, and install a 250 KW on-site gas 
generator.

$ 980,120.00

Install 1,400 ft. of 12-inch pipeline from discharge manifold at Pomello 
Boosters south to the easterly end of Brigham Young Dr. and then west 
to the end of the cul-de-sac on the west side of Grand Ave. to tie to 
existing 8-inch pipe on Olivetto Dr.  In addition, install 400 ft. of 12-inch 
pipe from discharge manifold at Pomello Boosters north to existing 12-
inch on Pomello Dr. 

$300,000.00

of $745,000.00

3.- Mountain Plant

Abandon Mountain Reservoir, disconnect Mountain Booster Units “A” 
and “C” to the Co-Op West pressure zone and modify piping around 
station 

$ 30,000.00

Modify TVMWD connection at Mountain Ave. and Baseline Rd. $ 36,900.00

Modify Mountain Ave. pump station to include four (4) pumping units to 
the Claraboya Res.  Two 10 Hp units (375 gpm at 50 ft. TDH) and two 
50 Hp units (1,000 gpm at 130 ft. TDH).  Note: A second 50 Hp unit was 
added to this site; Cost to be verified by GSWC (Assumed $100,000). 

$ 227,000.00
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4.- Claraboya Booster

Claraboya Plant upgrade booster station with two (2) 200 Hp pumping 
units capable of delivering 1,250 gpm @ 400 ft. TDH and 70% efficiency.  
In addition, installation of a new suction and discharge manifolds for this 
station.   

$ 473,200.00

Install 400 KW of new backup power at the Claraboya Booster plant.  
Cost was not initially included in 12/11/13 TM from ALDA. Construction 
cost was assumed – Needs to be verified by GSWC. 

$ 150,000.00

4.- Indian Hill Zone

1,100 ft. of 12” pipeline on Indian Hill Blvd. Plant to Baseline Road. 
1,300 ft. of 12” pipeline on Baseline Rd. Indian Hill Blvd. to Forbes Ave. 
1,300 ft. of 12”pipeline on Baseline Road Grand Ave. to Padua Ave. 

$ 737,150.00

5.- Co-Op West Zone

Connect existing parallel 12” and 8” pipelines on Baseline Road and 
Glen Way 

$ 42,100.00

Total – Priority 1 $ 9,885,310.00

PRIORITY 2 

6.- Main Zone

Construct a 6.5 MG above ground reservoir at the Mills Ave. site.   $ 10,800,000.00

4,000 ft. of 24” pipeline on Mills Ave. from Mills Reservoir to Foothill Blvd $ 2,645,500.00

820 ft. of 24” pipeline on Mills Avenue from Foothill Blvd. to Platt Ave. $ 650,500.00

Total – Priority 2 $ 14,096,000.00
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PRIORITY 3 

7.- Main Zone

6,800 ft. of 20” pipeline on Platt Avenue (12th Avenue) from Mills 
Avenue to Mountain Avenue. 

$ 2,400,000.00

1,700 ft. of 16” pipeline on Mountain Avenue from 12th Avenue to 
Maryhurst Drive. 

$ 760,000.00

 1,700 ft. of 12” pipeline on West Reed Dr. from Mountain Ave. to Regis 
Ave. 

$ 310,000.00

2,450 ft. of 12” pipeline on Regis Avenue, W. Richmond Drive, and 
Syracuse Drive. 

$ 450,000.00

8.- Lower Zone

Modify one booster at Del Monte Plant to pump into the Lower Zone $ 107,600.00

9.- Claraboya Booster Zone

Install 2,500 ft. of 8-inch pipeline in the Claraboya Booster pressure 
zone to enhance fire flow capacity. 

$ 450,000.00

10.- Co-Op East Zone

Switch 3,800 ft. of 12” pipeline along Mills Avenue from Mills Plant to 
Foothill Blvd. from the Main to the Co-Op East Zone. 

$ 97,000.00

11.- Claremont Heights Zone

Install 2,600 ft. of 12-inch pipeline along Padua Avenue from Pomello $ 445,000.00 
of $745,000.00

12.- Indian Hill Zone

2,200 ft of 8-inch pipeline on Mount Carmel Drive and Sage Street $ 350,000.00

12.- Indian Hill Zone

Zone PRV Adjustments including a) relocate 6” PRV from Garey & Smith 
to Live Oak Canyon s/ of 210 Fwy; b) relocate 6” PRV/FCV from 
Summer n/ of Clemson to Towne s/ of 210 Fwy; c) remove 4 PRVs; and 
d) ties at five locations.  Not required if GSWC decides not to realign 
zone boundary.

$ 228,000.00

Total – Priority 3 $ 5,597,600.00
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Insert Figure 5-20 Here – 11 x 17 Figure. 

SEE ATTACHED PDF –   FIGURE 5-20.PDF 
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